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Irrigation on the Royal Murg:.b 
Estate, ‘Curkestan, Russia 
By ARTHUR P. Davis* 


Western Turkestan is a portion of the 
Russian Empire, and comprises the south- 
western part of Asiatic Russia. The east- 
ern and southern portions of Turkestan 
are traversed by lofty mountain ranges, 
upon which the precipitation is very 
great, mostly in the form of snow. These 
mountains are drained by numerous 
streams, most of which lose their waters 
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quest of Genghis Khan and this, of 
course, depopulated the valley. 

A second system of irrigation was built 
here by a grandson of Tamerlane, in the 
Fifteenth Century, and this in turn was 
destroyed in 1799 by the Emir of Bok- 
hara, and again the valley reverted to 
desert. 

After the conquest of Turkestan by the 
Russian Government, the valley was 
added to the Emperor’s Estate and in the 
years 1887, 1888 and 1889, the dam at 
Sultan Bend was rebuilt for the Emperor 
by the engineer Kosel-Poklevsky, a Polish 
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in the great sandy deserts of Central 
Turkestan, but the largest two of which 
reach the Aral Sea. Most of the streams 
are used more or less for irrigation, the 
total irrigated area in Turkestan being 
nearly 6,000,000 acres.+ 

The largest and most modern irrigation 
system now in operation in Turkestan was 
built as a private investment by the Tsar 
of Russia on the Murgab River in South- 
ern Turkestan. This river rises in the 
lofty Hindu-Kush range and flows north- 
ward, losing its waters among the sand 
dunes of the Kara Kum Desert, north of 
the ancient town of Byram Ali, the head- 
quarters of the royal estate. 

The first dam and canal system re- 
corded in the valley was built under the 
authority of the Sultan Sanjar in the 
Twelfth Century. A canal system was 
provided which irrigated over 50.000 
acres of land in the delta or oasis formed 
by the sediment of the Murgab. This 
ancient system was destroyed in the con- 


*Chief Engineer. U. S. Reclamation 
Service, Washington, D. C. 

+A general article on irrigation - 
Turkestan. also by Mr. Davis, was pub- 
lished in our issue of Dec. 14, 1911.—Ed. 
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at one side of the river. After their com- 
pletion, a dam was built in the river chan- 
nel of fascines, earth and rock, and the 
water accumulated behind during the 
low-water season. As it was closed. the 
bank was cut above the three dams to 
allow the river to pass through the gates 
therein provided, but instead of doing so, 
it cut a new channel, leaving the dams 
high and dry. 

Twenty years later it was decided to 
provide a storage reservoir at this point, 
and the structure already built being un- 
Suitable was torn away. The reservoir is 
formed by a massive dam shown in Fig. 1, 
flankec by a long earth dike. The main 
dam consists of a broad concrete floor or 
foundation resting on piles, and sur- 
mounted by massive brick piers, between 
which large iron gates of the Stoney type 
are operated. The plan and section of 
this structure are shown by Fig. 3. This 
structure was completed in 1910, and ap- 
pears very substantial. This dam backs 
the water of the Murgab River more than 
25 miles, and forms a reservoir 24 ft. in 
maximum depth, with 60,000 acre-feet 
capacity. 

At the right bank of the reservoir a 
short distance above the dam above men- 
tioned, a set of gates (Fig. 2) take water 
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Revolutionist, who had been banished to 
Siberia, served his term and came to 
Byram Ali. He made brick and hydraulic 
lime on the ground, of which he built the 
dam, upon a foundation of loess, which 
was recognized as unsuitable for a high 
dam. To guard against accident, he built 
three dams so situated as each to stand 
one-third of the head. The lower two had 
no gates: the upper one had gates. 

All these dams were built in the dry, 


from the reservoir for a canal to irrigate 
high land in the vicinity. This canal is 
called the Sultan Yab, and is on the same 
alignment as the oldest known canal. 

A small amount of this water 1s 
pumped to a still higher level, using 
power generated by the falling water 
which passes down the Murgab River. 

Just below the Sultan Bend Reservoir 
is the Yolotan Reservoir, formed by a 
similar dam at Yolotan, 12 miles below 
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Sultan Bend, forming a _ reservoir of \ % 
55,000 acre-feet capacity. A plan and - *, s 
an elevation of this structure are shown :* 


in Fig. 4. \ 
Below the Yolotan Reservoir is the 

Hindu Kush, the first reservoir provided 

for the present irrigation system. It was | | 

built in 1895, with a capacity of over } | 

10,000 acre-feet, but is now nearly filled | 

with sediment. It is said that most of 

this sediment came in with great floods \ 

which occurred in April and May, 1903. \ 
The Hindu Kush dam serves as a di- 

version for a canal which carries water ; \ 
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Fic. 3. PLAN AND SECTIONS OF SULTAN BEND DAM, MurRGAB CANAL, TURKESTAN 
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to three reservoirs in the valley away 
from the river, formed by seven earthen 
dikes of nearly three miles total length, 
impounding 24,000 acre-feet of water. 


The Hindu Kush dam (Fig. 5) has a 


movable top for the passage of flood 
waters. On the right bank is a power 
plant which receives water under a head 
of 24" ft., from a canal leading from the 
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ter, with a total capacity of about 1000 
hp. One of the units is regarded as a re- 
serve, and only two are used at once. 
Electric current is generated at 15,000 
volts and transmitted at that tension. All 
the machinery was made in Buda-Pesth. 
The entire plant is said to have cost over 
a million dollars, one-fourth of which was 
the expense of the foundation. 
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Fic. 4. SECTIONS OF YOLOTAN DAM, TURKESTAN 


dam, and generates power which is trans- 
mitted 27!2 miles to Byram Ali, and there 
used for lighting and for running the cot- 


Fic. 5. Hinpu Kus Dam, WitH MovaR_Le Top, 
MuRGAB RIVER, TURKESTAN 


ton gins and oil mill. The water that 
serves this plant is returned to the Mur- 
gab River, and flows on to the vicinity of 
Merv, where it is required to satisfy irri- 
gation rights prior to those of the Royal 
Estate. 

The power is developed by three sets 
of Francis turbines, one meter in diame- 


As may be inferred from the line illus- 


trations, none of the structures on the 
estate have rock foundations. They are 


built mainly on the loess foundation de- 
posited by the Murgab River in past ages, 
and this enforces the liberal use of piling 
for foundation and protective work. The 
scarcity of rock is such that brush is used 
largely in place of riprap for protecting 
the banks and dikes, and in places wil- 
lows are planted for this purpose. 
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The main canal of the valley is called 


the Tsar Canal, and also heads at this 
point. It serves about 33,000 acres of 
land. Most of the structures of the sys- 
tem are of brick laid in cement mortar, 
and are of the most substantial construc- 
tion, a sample of which is shown in 
Fig. 6. 


The total area irrigated in 1910 was 





Cross Section C-D 





Cross Section G-H 


about 43,000 acres, which was increased 
to nearly 60,000 acres in 1911, by reason 
of the extension of the canal system and 





Fic. 6. ComBinepd Drop AND DIVERSION GATES ON 
TsAR CANAL, TURKESTAN 


the availability of additional stored water 
at the new Yolotan and Sultan Bend 
reservoirs. 

A small portion of the Royal Estate is 
cultivated by the management, but the 
greater portion is cultivated by native 
Turkoman tenants. The staple money 
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crop is cotton, to which the soil and 
climate are well adapted. 

The rental contracts specify not only 
the rate of rental, but the character of 
crop to be planted. It is said that the 
applications for farms are many times 
than the supply, and the re- 
cipients of the rental contracts are very 
grateful for the privilege 

Where cotton is raised, the rental is 
one-half the gross crop, and the tenant 
is required to deliver his entire crop to 
the Royal mill, where it is ginned and 
compressed, and the oil is expressed from 
the seed, a portion being manufactured 
into soap. An account is kept with each 
tenant, and the net proceeds of his half 
of the crop is paid to him after it is 
marketed. 

The demands of cotton upon the soil 
are so exacting that continual cropping to 
cotton gradually impoverishes the soil, 
and it becomes necessary to rotate with 
other crops. For this purpose tenants 
are required to plant certain proportions 
of their holdings to grains or alfalfa, for 
which purposes lower rentals are charged, 
usually in cash. 

An additional reason for requiring the 
culture of wheat and rye, is the fact that 
these crops can utilize a great deal of 
water in the spring and fall when it is 
not needed for cotton. It is also found 
desirable to produce sufficient forage and 
breadstuff for local consumption. 

The tenants, however, prefer the money 
crop, cotton, and plant as much of this as 
permitted. 

The price of cotton in Russia is rela- 
tively high, as the consumption is about 
double the home production, and a tariff 
of 6!4c. per lb. is charged on all imported 
cotton. 

Virgin soil at Byram Ali often pro- 
duces more than 600 lb. of lint cotton per 
acre at the first crop, but never reaches 
this amount afterward. The average is 
little more than half as much. On por- 
tions of the Murgab Estate the soil has 
deteriorated to such an extent that new 
ditches have been built to convey the 
water to new lands, while the old ones 
were abandoned. Two main causes of 
deterioration are noted: 

(1) Continued cultivation of cotton, 
which in a few years reduces the yield of 
cotton to less than half that on virgin soil. 
(2) Over-irrigation and lack of drainage 
brings up the water table and produces a 
riarshy or sour condition unsuitable for 
cultivation. This is often accompanied by 
the rise of injurious alkali. 

The first cause can be overcome by 
rotation with alfalfa or other crops, 
especially legumes, or by leaving the land 
fe\low for some years. The second will 
probably be entirely corrected by thor- 
ough drainage, leaching, and the more 
careful use of water. Lying fallow may 
also be of benefit. 

Prior to 1910, the Estate was operated 
at a loss, in spite of the heavy invest- 
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ment. In 1910 a considerable profit was 
realized, this being the first year the 
reservoirs at Sultan Bend and Yolotan 
were placed in service. The profits of 
1911 were probably still greater, as the 
acreage planted to cotton was increased 
nearly 50 It is expected that the Sul- 
tan Bend Reservoir will fill with sedi- 
ment in 10 or 12 years, and that ulti- 
mately the Yolotan Reservoir will also fill, 
but that in the meantime large profits 
from cotton culture will justify their con- 
struction. 

The writer’s acknowledgments are due 
to Prince George Obolensky, Chief Engi- 
neer of Royal Murgab Estate, for the 
technical information and drawings here 
given, and to W. W. Mackie for notes re- 
garding the culture of cotton. 


Statistics of the Mineral Production of 
Canada for the year 1911 are given ina 
preliminary report prepared by John 
McLeish, Chief of the Division of Mineral 
total 
production in 1911 a value of $46,197,428, or 
15°,, is credited to metals and $56,094,258 


Practically all 


Resources and Statistics. Of the 


to nonmetallic products. 
of the 
iron show a falling off in 
compared with the 


production 
previous year in so 
far as value is concerned. This is as- 
cribed to difficulties incident to the long 
continued strike of coal miners in Al- 


berta and the Crows Nest district of 


Bi sh Columbia. In the case of copper, 
however, there was an increased output 
of the metal, although the average price 


per pound was slightly lower than in 
1910 The increase in pig-iron produc- 
ion Was considerable, but is chiefly at- 


t 
tributable to imported ores. 





Karly Railroading in Kentueky—Prob- 
ably every American school boy knows 
that the Baltimore & Ohio R.R. was the 
first steam built in the New 
World; this railway was chartered in 
1827, and a part was opened for traffic 
in 1830. Several other followed 
closely and among them the Lexington 
& Ohio R.R., in Kentucky. Capt. Alfred 
Pirtle, of Louisville, Ky., in a paper 
read before the Engineers’ and Archi- 
tects’ Club of Louisville on Dee. 15, 1911, 


Lave some 


railway 


lines 


interesting facts about this 
pioneer railway, as follows: 

The original charter was dated Jan 
27, 18380, and has been the model of 
many, if not all, of the railway charters 


since issued in Kentucky. 

Construction was begun Oct. 22, 1831. 
The rails were flat bars of iron about 
%x3 in. and 20 ft. long, laid on stone 
sills, tied at intervals with iron cross- 
rods The stone sills were from 2 to 6 
or § ft. long, about 1 ft. 6 in. wide and 1 
ft. thick. About 6 in. of the upper side 
was faced, and the ends were dressed to 
give close joints between the sills. In 


the upper face was cut a groove 3% in. 
wide for the flange of the wheel, and 
along the side of the groove was laid the 
flat-iron strip which formed the rail 
proper Every 16 or 18 in. holes were 
drilled in the rock and into these were 
driven black locust wood pins. The iron 
strips were held down by spikes driven 
through them into the wood fillers. This 
was expected to give a very permanent 
and desirable roadbed, but experience 
soon proved that the stone would crush 
under the loaded cars. 

One of the first locomotives was the 
‘Daniel Boone,” and it created = such 
havoc with the stone sills that it was 
soon found necessary to replace them 
with wooden stringers. Cedar sills were 
used on which were placed cross-ties 
and on top of these the stringers to 
which the rails were secured, 

The road was opened from Frankfort 
to Lexington on Jan. 25, 1835, and to 
Louisville in 1838. 
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Preservation of Power ‘Trans- 
mission Poles* 
By W. R. WHEATON} 


The increasing cost of power-transmis- 
sion poles in recent years and the high 
maintenance charges have turned the 
attention of power companies to some 
process to increase the life of the poles 
and to cut down the maintenance charges. 
The work of replacing a worn-out pole is 
not always as simple as it sounds. Where 
the current must be left on a high-ten- 
sion line for all but two or three hours 
out of the 24, and seven days a week, and 
linemen must be sent several miles to 
replace a pole on such a line and be paid 
a day’s wages for the two or three hours’ 
work each day they can work on the line, 
the maintenance charges mount rapidly. 
In the past year a pole-treating plant was 
installed by the San Joaquin Light & 
Power Co., and present indications point 
to the installation of other plants by some 
of the larger power companies of Cali- 
fornia. 

Various methods have been employed 
by the power companies of California to 
increase the life of transmission poles. 
These include the painting of the butts 
with carbolineum and cresote, dipping the 
butts in tar and asphaltum, charring, and 
pouring crude oil in the holes as the poles 
are set. While many of these treatments 
add somewhat to the life of the pole, they 
are really make-shifts. The following 
experiment is the most complete one that 
I know of, and the poles have been set 
long enough to show results. 

In March, 1908, the company set a 30- 
mile line with poles of Western yellow 
pine (pinus ponderosa). The poles were 
cut in the Sierras above Fresno at an ele- 
vation of about 4000 ft., and were thor- 
oughly seasoned before treatment. Some 
of the poles were given a brush treatment 
with carbolineum and with creosote, and 
the balance were treated in the open tank 
with creosote, zinc chloride and crude oil. 
The butt only was treated. Western yel- 
low pine is very susceptible to a preser- 
vative treatment. Some of the butts were 
thoroughly penetrated with creosote and 
with zine chloride, the average penetra- 
tion (at the ground line) being 3 in. The 
penetration with crude oil averaged about 
114 in. The crude oil used was a heavy 
oil of asphaltum base supplied from the 
Kern River fields. In order to get a com- 
parative life of the wood treated and un- 
treated, stubs of untreated timber were 
set along the line about a mile apart. 

The writer inspected this line in June, 


*A portion of this article is an abstract 
of a paper presented at the annual meet- 
ing of the American Wood Preservers’ 
Association, at Chicago, in Januarv. This 
is supplemented, however, by additional 
information furnished to us by Mr. 
Wheaton, relating especiallv to the 
methods of treatment at the plant under 
his supervision. 

*+Timber Engineer, San Jeaquin Light 
& Power Co., Fresno, Calif. 
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1910, at which time it had been set for 
27 months. The untreated stubs were 
completely rotten. Of the poles brush- 
treated with carbolineum and creosote, 
the conditions were about the same: 27% 
of those treated with creosote and 29° 
of those treated with carbolineum showed 
decay. Of the poles treated with crude 
oil 45° were slightly attacked by decay, 
and of those treated with zinc chloride, 
28° showed decay. The poles treated 
with creosote in the open tank (over 50% 
of the entire line was treated in this way) 
were all perfectly sound, and showed 
absolutely no signs of decay. 

In August, 1911, two of the poles in 
this line which had received a brush coat- 
ing of creosote fell over, due to the decay 
of the butt. During August and Sep- 
tember, 1911, the line was examined and 
all of the poles which had been given a 
brush treatment of creosote or car- 
bolineum were so badly decayed that 
each was strapped to a creosoted cedar 
stub. 

Since the erection of our plant we have 
been treating the Western red cedar. We 
are treating the butts only (by the open 
tank process), and to a height which will 
insure 2 ft. of the treated portion being 
above the ground when the pole is Set. 
There is no necessity for treating the top, 
since the top is not subject to decay. 
With this process, all we attempt to do 
is to fill the outer ring of sap wood on 
the cedar poles with creosote, and if the 
timber is thoroughly seasoned before 
treatment there is little difficulty in ac- 
complishing this. We get a penetration 
which. varies with the width of the sap 
wood, from '% to 1 in., with an absorp- 
tion of 7 to 9 lb. per cu.ft. As for the 
efficiency of the treatment, we have 
treated and untreated cedar poles in our 
lines which have been set for four years. 
The creosoted poles are still perfectly 
sound, while the poles set untreated have 
decayed through the sap wood and into 
the heart. 

I have been asked many times why we 
do not use zinc chloride, copper sulphate, 
or some preservative other than creosote, 
to cut down the treatment charges. The 
San Joaquin valley is a hot, dry country 
throughout nine months of the year, and 
it would seem that chloride of zine would 
make a very efficient preservative. It is, 
to a very great extent, undeveloped, and 
the erection of a power line furnishes a 
cheap power for pumping water to irri- 
gate and develop the country. The line 
of yellow-pine poles mentioned above 
runs through a large area of such unde- 
veloped country. Inside of a year after 
the erection of the line wells were driven, 
irrigation systems installed, and a large 
percentage of this undeveloped country 
was planted to oranges. It was found 
that several of the poles treated with 
chloride of zine were set in this portion 
of the line, and after the installation of 
the irrigation systems these poles were in 
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the middle of irrigated fields, the zinc 
was washed out of them, and the poles 
had to be replaced after a service of two 
years. 

Such conditions are liable to occur on 
every power line, and the saving in the 
cost of treatment by the use of a metal- 
lic salt would not mean a saving in the 
end if many such replacements took 
place. A 50-ft. creosoted pole placed in 
the line means an investment of about 
$25. The use of chloride of zinc would 
cut this cost to about $24.25, and the sav- 
ing is too small to be considered against 
the possibility of the loss of the preserva- 
tive in one or two years. 

In November, 1910, after having had 
treated poles in its transmission lines for 
four years, the San Joaquin Light & 
Power Co. decided to erect a creosoting 
plant for treating all timber used in its 
construction work. The open-tank process 
is used, and the poles are first seasoned 
for two to six months in the yard, as the 
process is most efficient when treating 
thoroughly seasoned timber. 

There are two tanks of steel, 7x9 ft. 
and 9 ft. deep, with the top 4 ft. above the 
ground. The depth of the oil is about 6 
to 8 ft. A stiff leg derrick with 80-ft. 
boom handles the poles, which are moved 
about the yard by trucks on standard- 
gage tracks. The poles are set vertically 
in the tank, being supported near the top 
by a timber platform. About 55 to 125 
poles are treated at one time. The oil 
is cold when the poles are placed, and 
is then heated by steam pipes to about 
212° F., which temperature is maintained 
for two to eight hours, depending upon 
the condition of the timber. Then the hot 
oil is run out and the tank refilled with 
cold oil, in which the poles are allowed 
to remain until a temperature of 100° is 
reached. They are then removed and 
piled horizontally, and are ready for 
immediate shipment. 

The air in the wood cells is expanded 
and partly expelled during the hot treat- 
ment. When the pole is immersed in the 
cold oil, the remaining (rarified) air is 
reduced to its normal volume and thus 
creates a partial vacuum which results in 
increased penetration of the oil. The 
amount of the preservative which is ab- 
sorbed by the wood in treating with the 
open-tank process depends entirely on the 
condition the timber is in, the amount of 
moisture it contains, and upon the 
species. Other things being equal (that 
is the timbers being in the same relative 
conditions of seasoning), the absorption 
depends on the species. 

In treating red cedar, as we are doing 
at the present time, the wood is treated 
to resistance; that is, it is allowed to 
absorb all of the creosote oil that it will 
and the timber is treated to obtain both 
the maximum possible penetration and 
absorption. With cedar, the penetration 
is to a depth of ™% to 1 in. from the sur- 
face, and the absorption about 9 lb. per 
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cu.ft. In treating timbers like Western 
yellow and loblolly pine, it is not a ques- 
tion of how much absorption and penetra- 
tration can be obtained, but rather of 
getting a maximum penetration with a 
relatively small absorption, a condition 
which may be likened to results striven 
for in tie treatments by the Rueping pro- 
cess. With these woods the penetration 
is about 3 in. and the absorption 12 to 
20 Ib., depending upon the methods of 
operation. It is in the treatments of this 
kind that the operator of an open-tank 
plant can get results for a reasonable 
cost, or can run the cost up to a pro- 
hibitive figure. 

The open-tank process provides a 
method of treatment which makes pos- 
sible the treatment of poles at a reasona- 
ble figure. While it is used successfully 
in the treatment of ties and piling, it may 
be stated that it is an ideal process for 
the treatment of poles. It makes pos- 
sible the treatment of the portion of the 
pole in the ground (the only portion that 
requires treatment), with results in the 
treated portion fully equal to that ob- 
tained by the various pressure processes, 
and obtains these results at a cost which 
is a very small percentage of what the 
cost would be if the whole stick were 
treated. 

It is this low cost and the increased 
life which shows results in the final 
casting up of dollars and cents to de- 
termine whether or not such treatment 
pays. 








The Use of Oil to Calm the Waves is 
mentioned in an article on the recent 
collision of the U. S. torpedo-boat de- 
strover “Warrington” with an unidenti- 
fied schooner off Cape Hatteras, pub- 
lished in the February “Journal” of the 
American Society of Naval Engineers. 
The author of the article, Lieut.-Com. 
W. M. Hunt, was in command of the de- 


stroyver The accident occurred at 12:40 
a.m., Dee. 28, 1911, during a heavy south- 
west gale. A length of 30 ft. of the de- 


strover’s stern was cut off and sank. 
The vessel was eventually towed to 
Hampton Roads by the revenue cutter 
“Onondaga.” 
attached, 70 of the crew of the destroyer 
were transferred in two small boats to 


Before the tow line was 


the cutter, 12 of the crew and three offi- 
cers remaining on board. 

Lieut.-Com. Hunt refers to the use 
of oil during the transfer of the crew 
as follows 

Oil was freely used by both vessels, 
without which it is believed the transfer 
would have been impossible, or at least 
it would have been extremely dangerous. 
Long sea painters were led out on the 
lee side of the “Warrington” and oil 
poured ove the lee bow Fuel oil 
in buckets, lubricating oil in cans and 
even kerosene from tanks in the bow 
were used \ bag filled with rope yarns 
Was saturated with oil and placed over 
the side, but it did not cover enough sur- 
face, and it was found necessary to spill 
a pint or so of oil from cans or buckets 
every half minute 

As a considerable quantity of this oil 
was Washed or blown against the side 
and on deck, only a small quantity be- 
came effective, and it is believed that a 


very small quantity judiciously handled 
and placed would have given the desired 
effect There was not opportunit to 
compare the effect of fuel oil with lubri- 
cating oil Both were effective. Kero- 
sene was too light to be of much use. 
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Detailing Reinforced Concrete 


The drafting offices of many of our 
large reinforced-concrete companies have 
become so extensive that it is important 
to use uniform methods as far as pos- 
sible. The actual rules in use at each 
particular concern will vary more or less 
to suit the practice and facilities of that 
concern. The following are drawn up as 
a general guide, and may be modified 
more or less, to suit particular cases. The 
writer hopes that the hints herein given 
will be useful not only to the draftsmen 
employed with reinforced-concrete com- 
panies, but also to engineering students. 
Rules for making drawings are mainly 
valuable in giving greater uniformity. 


DRAFTING-ROOM STANDARDS AND 
ORGANIZATION 


STANDARDS — The drafting room of 
every reinforced-concrete concern should 
be provided with a set of the firm’s 
standards, which have all the instructions 
and regulations intended to apply to the 
design and execution of all work in the 
drafting room. These instructions in re- 
gard to the drafting room should be made 
as complete as possible and with the idea 
that all men are beginners. A strange 
draftsman entering a new Office is gener- 
ally ignorant of the principles of that 
firm’s system of reinforced concrete. It 
is one great fault of persons compiling 
instructions and regulations that they 
leave their work 50% completed. More 
time spent in the preparation of these 
standards will greatly increase the effici- 
ency of the drafting force, especially the 
beginners. No variation should be per- 
mitted from these drafting-room instruc- 
tions without special permission from the 
head of the department. 

ORGANIZATION—The drafting room is 
generally divided in the grades of design- 
ers or squad bosses, draftsmen and 
tracers. Usually there is a chief drafts- 
man or head of the department who has 
general supervision of all work and 
assigns the work to the various men 
under him, whom he considers best fitted 
to get out the drawings for it. 

DESIGNERS OR SQUAD BossES—To en- 
sure the proper handling of the work in 
the drafting room, all the information 
and data connected with each new con- 
tract should be handed to a designer, or 
squad boss, who is expected to familiar- 
ize himself with the estimate and corre- 
spondence relating thereto and the con- 
ditions of the contract affecting the de- 
sign. He will be expected to see that all 
orders, drawings and details required in 
his jobs are properly executed and 
checked. It will be his duty to see that 
all orders are placed in sufficient time for 
shipment according to contract, that all 
details are complete and so clear the 
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The graphic representation of 
reinforced-concrete design is not 
uniform or standardized as it is 
in structural steel. There are 


nearly as many methods of pre- 
paring drawings as there are 
practitioners, which obviously is 


a condition that demands rem- 
edy. The specifications given 
below are an attempt by the 
author to outline rules for de- 
tailing reinforced-concrete struc- 
tures which will help toward 
more uniform practice. 
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contractor can make no mistake in plac- 
ing the steel. 

The designer or squad boss will also be 
expected to see that all slabs and girders 
are designed as economically as possible. 
As the work progresses he must at all 
times keep himself informed in regard to 
the relation between shipped and esti- 
mated tonnage. Care must be exer- 
cised to keep the design within the esti- 
mate. If this is found to be impossible 
the fact should be immediately reported 
to the head of the department and such a 
report must include the reason for the 
same. 

Specifications must be carefully read 
and all paragraphs which affect the de- 
sign must be marked with a colored pen- 
cil. Under no circumstances will the de- 
signer or squad boss be allowed to make 
any reductions in the live and dead loads, 
or to use higher stresses than those 
specified in the specifications without 
special permission from the head of the 
department. 

A record-card file is kept in the office 
to which access can always be had. In 
this file will be found the contract num- 
ber, the instructions with regards to ship- 
ping dates, fabrication and kinds of ma- 
terial included in the contract. 

The designer or squad boss will be ex- 
pected to keep notes covering the various 
features of the job, such as special in- 
structions from engineers and architects, 
and the cause for overrunning an esti- 
mate. He will be expected to see that the 
calculations on the job are kept care- 
fully and in such form that they can 
readily be referred to. He will also be 
expected to inform the head of the de- 
fartment of any failure of the design or 
estimate that may seem questionable. 

DRAFTSMAN’S EQUIPMENT—Each drafts- 
man should be supplied with a sketch 
book by the company, in which he should 
make all his notes, calculations and data 
referring to his work, and under no cir- 


cumstances should notes of value be 
made on loose sheets. Many figures 
which a draftsman makes, however, will 
be on scratch paper, but all figures which 
may be needed for future reference and 
for consultation when the changes made 
by the checker are gone over, should be 
kept in a permanent and methodical form. 
Every entry should invariably be com- 
menced with the subject and date, and 
full notes made of data on which the 
calculations were based and the results 
clearly stated. It cannot be too strongly 
insisted that intelligible notes be kept of 
all calculations of design and of any im- 
portant points which it may be desirable 
to preserve. The computations should in- 
clude all minor details, which are some- 
times of the utmost importance. These 
notes as stated above should always be 
headed with the date, the name of the 
work to which the notes apply, and the 
name of the draftsman or designer. 
These books should remain the property 
of the company. 

The draftsman must have a _ ready 
knowledge not only of the principles of 
drawing, but of the conventional methods 
of detailing reinforced concrete, and any 
device or system that will lessen the cost 
and difficulty of construction as regards 
the arrangement of the reinforcement 
without sacrificing strength, is desirable. 
When the tracing is complete, the drafts- 
man should look over it carefully, trying 
to detect any errors, as all such count 
against him. In fact, a reputation for 
making mistakes is perhaps the worst a 
draftsman can make for himself. 

The draftsman should be familiar with 
the use of the slide rule, and should use 
it to calculate the area of steel required 
in beams, slabs, etc., and the compressive 
stress in the concrete, etc. 

A draftsman should have at hand 
reference books in order that he may 
look up any point in theory with which he 
is not familiar. A few may be mentioned 
here, but, of course, for structures out of 
the ordinary special works should be con- 
sulted. The most useful are: 

Brayton’s “Standards—A Pocket Com- 
panion for the Uniform Design of Rein- 
forced Concrete’; Brook’s ‘Reinforced 
Concrete: Mechanics and Elementary 
Design”; Buel’s “Reinforced Concrete’’; 
Corrugated Bar Co.’s “Designing Meth- 
ods (a series of bulletins on designing 
methods for reinforced-concrete construc- 
tion)”; Dodge’s “Diagrams for Design- 
ing Reinforced Concrete Structures”; 
Gillete & Hill’s “Concrete Construction”; 
Hawkesworth’s “Graphical Handbook for 
Reinforced Concrete Design’; Heiden- 
reich’s ‘Engineers’ Pocketbook of Rein- 
forced Concrete”; Mensch’s “Architect’s 
and Engineer’s Handbook of Reinforced 
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Concrete Construction”; Pittsburg Steel 
Products Co.’s “Blue Book (containing 
information and tables relative to the use 
of Pittsburg standardized reinforcement 
for concrete)”; Reid’s “Concrete and 
Reinforced Construction’; Reuterdahl’s 
“Theory and Design of Reinforced Con- 
crete Arches”; Taylor & Thompson’s 
“A Treatise on Concrete, Plain and 
Reinforced”;- Trussed Concrete Steel 
Co.’s “Kahn System Standards (a hand- 
book of practical calculation and ap- 
plication of reinforced concrete)”; Tur- 
neaure & Maurer’s “Principles of Rein- 
forced Concrete Construction”; Warren’s 
“Handbook on Reinforced Concrete.” 
Access to ENGINEERING News, Engineer- 
ing Record, and other engineering jour- 
nals will be valuable. An individual card 
index should be kept in order that any 
subject may be looked up when occasion 
requires. 

It would be well if all of the above 
books might be found in every drafting 
room; but if the expense prevents that, 
the ambitious draftsman should at least 
make himself acquainted with their con- 
tents. These works will also be found of 
great value to designers and estimators. 


GENERAL REQUIREMENTS 


DaTA—Before starting on the drawings 
for any particular structure a draftsman 
should make himself perfectly familiar 
with all data (contract, estimate, general 
plans, specifications, etc.) in the com- 
pany’s possession. Examine these data 
carefully with the view of referring any 
discrepancy, doubtful or ambiguous point 
to the head of the department at the earli- 
est opportunity, and avoiding any un- 
necessary delay. Time spent in a general 
preliminary consideration and plan of 
action is generally well spent. If further 
information is required, it should be asked 
for at once. A draftstnan should never 
be ashamed to ask intelligent questions. 

TRACINGS AND SKETCH SHEETS — All 
working drawings liable to repetition 
must be traced and blueprinted. All tem- 
porary details, requiring only one copy, 
may be made on sketch sheets and press- 
copied. 

SIZE OF DRAWINGS—Drawings may be 
made 12x24 in., 15x30 in., 18x36 in., 
24x36 in., 24x42 in., or any convenient 
size between trimming lines. 

Border LiNes—Border lines will con- 
sist of a single heavy line, leaving a 
'4-in. margin inside of the trimming line. 
The thickness of the border lines should 
match the work in hand, together with the 
size of the sheet. It is the first thing to 
be drawn in a penci! drawing, and the 
last thing in an inked drawing. 

APPEARANCE OF DRAWINGS—A drawing 
should have a workmanlike appearance 
or it will not inspire confidence in its cor- 
rectness. The general arrangement and 
the lettering are the main features so far 
as apperrance is concerned. 
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SCALE, LETTERING AND WORKING LINES 


SCALES—The selection of a scale for a 
drawing depends upon the size of the 
work. The scale used must be : large 
enough to show the details clearly. In 
general, plans should be made to a scale 
of 4 in. = 1 ft. for ordinary work, and 
for very complicated work even larger 
scales should be used. Plans for very 
Straight work may generally be made 
Y-in. scale. Do not make drawings lar- 
ger than necessary. The scale should be 
noted on the drawings. 

Sections should be '2-in. scale or lar- 
ger, if necessary. This applies to detail 
sections. General sections through a 
building are exceptions and may be made 
to a smaller scale. 

LETTERING—The general appearance of 
drawings depends to a certain extent 
upon having the lettering, titles, etc., neat, 
legible, appropriate in character and uni- 
form in style. In fact, there is no part of 
a drawing so important as the lettering. 
A good drawing may be ruined in appear- 
ance by lettering done carelessly. The 
lettering must be plain, neat and easily 
legible, however, time should not be 
wasted in making fancy letters. The let- 
ters and figures should be made as care- 
fully as is consistent with rapidity. Plain 

lock letters and figures written vertically 
are most easily read. All letters must be 
neat and large enough to show up well 
on the blueprint, but they should not be 
more conspicuous than the drawings. 

STENCILING — Stencil letters may be 
used to bring out important parts of the 
drawing, such as beams and_ section 
marks. A stiff, short stencil brush should 
be used. Care must be taken not to have 
too much ink on the brush or the stencil 
work will be smeared or blurred. 

WORKING LiINES—Drawings should be 
made with the fewest lines possible con- 
sistent with clearness. Fairly heavy lines 
should be used for drafting so as to give 
a good, -clear blueprint. The lines must 
be bold and clearly defined in proportion 
to the scale. Fine lines should be avoided 
except for dimension lines. In other 
words, wherever the size of scale will 
permit, lines should be made firm and 
neavy. For smailer scales the lines must 
be lighter and greater care must be used 
to show the details clearly. 

DIMENSION LINES — Dimension lines 
should be made in very fine black lines, 
either dotted or continuous. Red does 
not print well and should be avoided. It 
is necessary, however, to have such lines 
very fine and uniform, as otherwise they 
may be confused with the drawing itself. 
A suitable blank space should be left for 
the dimension proper. 


FIGURES AND DIMENSIONS 


TERM “DIMENSION”—By the term “di- 
mension” is meant the figure, the notation 
marks, the line and the arrow-heads. 

REQUIREMENTS OF DIMENSIONS—Every 
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dimension should indicate with unmis- 
takable clearness two things: (1) the 
points or surfaces between which meas- 
urement is to be made; (2) the distance 
to be measured. These are the chief re- 
quirements. There is nothing on the 
whole drawing so important as the di- 
mensions. 

FicuREs—All figured dimensions on 
drawings should be plain round vertical 
figures, formed by a line of uniform 
width and sufficiently heavy to insure 
printing well. The figures must be en- 
tirely free from ornamental or super- 
fluous features, so that they may be both 
easy to read and easy to write. Their 
shapes should be such that it is practi- 
cally impossible to mistake one figure for 
another. No thin or doubtful figures will 
be tolerated. 

If sloping lettering is used on the 
drawing, sloping figures should also be 
used. 

The size of the figures should be suited 
to the other parts of the dimension, and 
should be chosen with discretion. A 
Suitable size for ordinary work is ¥; in. 
Figures must not be less than 1% in. 

NoTATION MARKS—It is preferable to 
have the notation marks for the foot and 
inch slope in the opposite direction to the 
figures and thereby avoiding the likeli- 
hood of being confused with the figure 
1, especially in connection with the 
numerator of a fraction. The reversing 
of the notation marks gives additional 
character to a dimension. 

ARROW - HEADS —A dimension arrow- 
head should never be placed so that it is 
interfered with by any other line. Arrow- 
heads should always be in black and 
made with great care, their points just 
touching the line to be measured. 

FRACTION LINE—No diagonal - barred 
fractions should be used. The horizontal 
fraction line is better than the sloping 
one, not only because it is less likely to 
be scribbled, but because it makes a 
neater looking and more compact frac- 
tion. 

DIMENSIONING — Dimensions should 
always indicate the finished size of the 
member or structure, without any refer- 
ence to the scale of the drawing. A di- 
mension not agreeing with the scaled dis- 
tance, or which has been changed after 
the drawing has been made should be 
heavily underscored. The dimensions 
should be placed so as to be the most 
convenient for the workman in the field 
and not scattered over the entire drawing. 

Dimensions should be clearly given in 
some one view, and not repeated in other 
views. Dimensions must never be crowded 
se as to impair clearness. Extension 
lines should not touch the outline. A di- 
mension should nevertbe placed on a cen- 
ter line. Dimensions should read from 
the bottom and right side of the sheet, no 
matter what part of the sheet they are on. 

MAIN DIMENSIONS-—Only such dimen- 
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sions as are necessary for laying out the 
work in the field or as assist materially 
in checking the plan, should be noted on 


Main dimensions which are 
for checking, such as center 
distances, overall dimensions, 
story-heights, etc., should be repeated 
from drawing to drawing. Unnecessary 
repetition of dimensions must be avoided. 
All drawings must give general dimen- 
sions. In other words, the essential di- 
mensions must be present, but the non- 
essential ones should be left off, for too 
many dimensions are just as undesirable 
as an insufficient number. Always give 
an overall dimension and place it outside 
of detail dimensions. Never require the 
workman to add or subtract figures. 
REFERENCING DIMENSIONS—AII dimen- 
sions should be referenced to some defi- 
nite base line and working point, as the 
center-line or track of the center-line of 
the structure and their intersection. 
FRACTIONAL DIMENSIONS — Dimensions 
of reinforced-concrete structures should 
not be given closer than to quarters of an 
inch, except where unavoidable. 
EXPRESSING DIMENSIONS — All dimen- 
sions on drawings when 1 ft. and over, 
should be in feet and inches, thus 16 in. 
would be marked “1’ 4”; when under 
1 ft. use inches, i.e., seven and one-half 
inches write “7'4”.” Width and depth 
and dimensions of columns 


drawings. 
necessary 


to center 


of beams 
should always be expressed in inches in 
their respective schedules or on the eleva- 
tions, plans or sections. Thus ‘12”x26” 
beam” or “22”x22” column.” The breadth 
of beams should always be given first and 
then the depth, even if the beam be a very 
shallow one. 

Footincs — All corners of footing 
courses and neatwork lines on footings 
should be definitely located. All inter- 
sections of planes should be definitely 
located. 

DISTANCE FROM BASE OF RAIL—Eleva- 
tions and distances from base of rail of 
all important points in concrete bridges, 
piers, abutments, etc., should be given on 
plans. 

BATTER — Exact batters on _ inclined 
faces, as well as determining dimensions, 
should be given. 

Pi_teEs—Piles should be located in rows, 
the spacing being perpendicular and 
parallel to the rows, and the end pile in 
each row being definitely located. 


ARRANGEMENT OF DRAWINGS 


LAYING OuT WorK—TIf the design be a 
simple one, the estimate sketches may be 
all the laying out that is necessary, and 
draftsmen can proceed to make working 
drawings from these sketches. In any 
case it is very important to have the 
drawing started right with the structure 
arranged as it should be. There is a best 


place to begin on a structure and a most 
logical order in which to work it up, not 
only each drawing, but every detail. If 


this is 


followed very little erasing will 
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have to be done. It is generally easier to 
redraw a sheet, however, than to make 
the necessary corrections to one that has 
been wrongly laid out. There is an ad- 


vantage in compactness, but clearness 
should be the first consideration. Ar- 


range the details and plan so as to well 
fill the sheet. 

SCHEME OF THE DEsIGN — Drawings 
should tell at a glance the general scheme 
of the design. They should show clearly 
the quantity and exact position of all re- 
inforcement; the method of its anchor- 
age, where continuity or extra bonding 
are required; detailed size of all the con- 
crete work; and in short all details affect- 
ing strength or appearance. Drawings 
should show clearly general arrange- 
ments and details of parts. Care must 
be taken to make them plain and com- 
plete, and as simple as possible, so that 
the unskilled workmen in the field can 
understand them. Each drawing should 
be made complete in itself. In other 
words, make the drawing so plain that it 
will explain itself and that only gross 
negligence on the part of the contractor 
will allow a mistake to be made in 
using it. 

Views—The number of views is de- 
termined by that judgment which serves 
common sense. As many views should be 
given as will show the construction of 
every piece of masonry. Cloth and paper 
are cheaper than men’s time, and it is 
better to use a little more of this material 
ii drawing extra views than to have any 
confusion in the erection of the structure. 
The selection of a view or views which 
shows the piece of masonry in the most 
comprehensive manner should always be 
made. Do not give views, or parts of 
views, which are unnecessary. In struc- 
tures which consist of several parts, a 
diagram should be added showing the 
relative location and elevation of the dif- 
ferent parts. 

EXPLANATORY Notes — Notes may be 
used when they will save considerable 
drafting, but should generally be avoided. 
Making the drawing complete will guard 
against mistakes in the office and the 
field. Use uniform methods, putting ex- 
planatory or general notes in the same 
part of all drawings. Do not change ex- 
isting customs without exceptionally good 
reasons. Uniformity of drawings not 
only saves much time when looking for 
information in the field, but also much 
liability of mistake from oversight. A 
note should be so worded that its mean- 
ing cannot possibly be mistaken or mis- 
understood. Notes must not be too abbre- 
viated. All notes must be in short sen- 
tences, explicit and concise. It is not 
permissible to refer to a reference; the 
drawing referred to should give full in- 
formation. 

TiITLE—A title is an essential part of 
any drawing, and an invariable place on 
the drawing must always be provided for 
it. The title should be arranged uni- 
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formly for each job near the lower right- 
hand corner of the drawing (for conveni- 
ence in referring to the drawings after 
they have been filed), printed in plain 
vertical or sloping letters. The title let- 
tering on a drawing should be the most 
prominent lettering. The title should be 
lettered freehand in single-stroke capi- 
tals, either upright or inclined, but never 
both styles in the same title. The initial 
letter of every word, excepting preposi- 
tions, should be taller than others and all 
letters in a word should be close together, 
but at the same time sufficiently sepa- 
rated for clearness. A title generally 
looks better without lines drawn under- 
neath. This is entirely optional, how- 
ever; if lines are put under they should 
not be too close to the letters. The word- 
ing of titles should be submitted to the 
head of the department for approval. All 
lines in the title must be arranged sym- 
metrically with reference to a center line. 

Every drafting room has its own stan- 
dard form for titles. In large offices this 
is often printed in type on the tracing 
cloth. Sometimes the title is put on with 
a rubber stamp, and inked over while 
wet. Printing is the most satisfactory 
method when the number of drawings 
turned out is large. 

Adjacent to the title the following in- 
formation should be placed in the ex- 


treme lower right-hand corner of all 
drawings: Contract number; number of 


sheet; total number of sheets in the job; 
name or initials of the draftsman and the 
checker; date and scale. Above this may 
be placed the name of the _ reinforced- 
concrete concern. The contract number 
should be put in large figures so it will 
strike the eye at once. The initials or 
name of the designer should also appear 
on each drawing. The date and the name 
or initials of the persons responsible for 
the drawing should be in very small 
letters. 

Drawings requiring the approval of 
officers should have proper place provided 
for that purpose, preferably near the 
title. 

NUMBERING DRAWINGS— When _ there 
are several sheets to one set of plans, 
they should be numbered by different let- 
ters, such as 78-A, 78-B, etc. Each dis- 
tinct piece of work should have a sepa- 
rate job number. 

REFERENCING—Any number of draw- 
ings may be referred to the first draw- 
ing, but the first drawing should have a 
note stating what drawings have been re- 
ferred to it. 


SECTIONS, ELEVATIONS, ETC. 


Proper PosiTlIoN—Show all elevations, 
sections and views in their proper posi- 
tion—looking toward the member. Place 
the top view directly above and the bot- 
tom view below the elevation. 

GENERAL SECTIONS—If a certain work 
requires more than one drawing. show 
general sections on the first drawing only, 
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but place notes on each drawing showing 
clearly where general sections are to be 
found. In a sectional view the portion 
of the object which is cut away and near- 
est the view is removed, and what is left 
is shown in the sectional view. 

COMPLETE DETAILED SECTIONS If 
there is any doubt as to the make up of 
a section, a should be 
shown giving on this the make up of the 
section and important dimensions. Show 
complete detailed sections of any “out- 
of-the-ordinary” parts of the work, such 
as cantilevers, connections to structural 
steel, heavy concentrated loads framing 
with beams, eccentric connections, etc. 

LOCATION OF SECTIONS—Sectional views 
can be placed, if convenience demands it, 
at any place on the sheet, but always in- 
dicate where the section is taken by not- 
ing carefully below section. The direc- 
tion in which a section is taken should be 
indicated by arrows on the line represent- 
ing the cutting plane. 

CONCRETE SECTIONS——Concrete sections 
may be indicated by blackening the re- 
verse side of the tracing with pencil. A 
biue crayon-pencil should never be used 
for this purpose when a print is to be 
taken from the tracing, as it will not 
show up. 

Concrete sections may also be indicated 
by stippling with triangular marks in the 
following manner: Stones are first placed 
at random with a single continuous stroke 
and varying pressure of the pen, followed 
by heavy, irregular-shaped dots placed 
sparingly between the stones. The tint 
of the whole should be finally finished by 
placing judiciously small dots, indicat- 
ing particles of cement, which will give 
the necessary finish to the section, and 
make it resemble very closely real con- 
crete. In “gravel concrete” the gravel 
should receive rounded outlines instead 
of irregular shaped figures. For the plac- 
ing of the heavy black dots in “cinder 
concrete” a heavy lettering pen may be 
used. each dot being made by a single 
application. 

The above conventional methods of 
representing concrete sections may give 
to some confusion when the sections 
are to indicate the positions of reinforc- 
ing steel, especially when the reinforce- 
ment is shown by circular or square black 
sections. Unless the stippling with tri- 
anevlar marks to represent concrete is 
carefully done, the black sections tepre- 
senting the reinforcing steel may be taken 
for part of the concrete. In order to 
avoid this confusion, the concrete may be 
represented by light, broken, diagonal 
lines. 

Any one of the three methods men- 
tioned above will be acceptable for show- 
ing concrete in section, provided it is 
properly executed. Blackening the re- 
verse side of the tracing with pencil to 
indicate concrete sections will require 
less time. Care, however, must be taken 
not to darken the section too heavily or 


cross-section 


rise 
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the reinforcement will not show up 
clearly. 
STEEL REINFORCEMENT 
ECONOMY OF ARRANGEMENT In the 


design and arrangement of reinforce- 
ment, due regard should be given to the 
cost and difficulty of construction. Sim- 
plicity and duplication in the reinforce- 
ment will result usually in a large saving. 

INDICATING REINFORCING STEEL—Plans 
and details of reinforced-concrete struc- 
tures should show the size, length and 
exact location of all reinforcing material, 
and should provide for proper connec- 
tions between the component parts, so 
that they cannot be displaced. The de- 
tailer should always remember that 
though the contractor may be an engineer 
and have the reputation of going good 
work, yet he is relying on the drawings 
to give him all the necessary information 
to properly place the reinforcing steel. 

In general, the sizes and lengths should 
be shown on the elevations and the spac- 
ings on the cross-sections. In highly re- 
inforced work the concrete dimensions 
and the reinforcement details should be 
shown on separate views. Large-scale 
cross-sections and diagrams should be 
added where the bar arrangement is 
cemplicated. 

In side elevations, the reinforcing sys- 
tem or skeleton of rods and wires should 
be shown by fairly heavy, short, double 
or single dashes, and by solid black sec- 
tions, giving circular or square shape of 
such wires of ;, Where this reinforce- 
ment appears in cross-sections. The re- 
inforcement is thus allowed to stand out 
bold and clear. 

TYPE OF BARS—Reduce to a minimum 
the number of different types of bars on 
each job. 

BEARING OF BARS—AII reinforcing steel 
must have a full bearing on the adjacent 


supports. 
LENGTH OF BARS—Bars should be 
called for in lengths which can be cut 


from stock lengths with minimum waste. 
Bars should be called for in even feet, if 


possible, and where other lengths are 
necessary try to vary the lengths by 
multiples of 3 in. As few different 


lengths as possible should be used. Avoid 
ordering bars in '4-in. lengths. 

LENGTH OF SHORT BARS—In arriving 
at the length of bars under 5 ft. long, 
such as dowels, etc., where a variation of 
a few inches will not make any differ- 
ence, the scheme of marking “+3”” after 
the length of bar required may be 
adopted. This enables the shop to use 
scrap material without re-shearing. For 
examples, “4-54” Squares, 4’ 6” +4 3”” 
means that the bars may vary from 4 ft. 
3 in. to 4 ft. 9 in. in length. 

BENDS IN BARsS—Unnecessary bends, 
bends in heavy bars, and many bends in 
the same bar should be avoided wherever 
possible. In other words, reduce to a 
minimum the number of bends in each 
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bar and the nuinber of types of bent bars 
required on each job. The fewer bends 
in bars the better. Small sized bars of 
low elastic limit should be used for stir- 


and 


rups for reinforcement which must 
be bent to a small radius. 
BENDING HOOKS ON SMALL BARS—For 


cold bent hooks it is generally necessary 
to have at least 6 in. of length in the hook 
on base size material for the 
grip. The should be marked + 
(plus or minus), which means that the 
dimension so marked is not absolutely 
accurate, but may vary as much as 3 in. 
in order to allow for any difference 
caused by the bending. Cold bent hooks 
are generally bent around a 3-in. pin so 
that the radius should not be indicated 
unless it has to be more or less than 1 
in. Right-angle bends must be hot bends 
if not enough material is allowed for ma: 
chine grip. 

If the length of the hook is absolutely 
fixed it must be so noted on the detail. 

Use OF SIGN +~—The plus or minus 
sign should be placed on one dimension 
on each bar when the bending is compli- 
cated, and on one dimension of each bar 
that is to be hooked. 

BENDING DIAGRAMS OR SKETCHES— 
Bending diagrams or sketches should be 
shown for all bent bars. The lengths of 
bars should be measured along the cen- 
ter line. The dimensions on bends should 
always be from out to out except in the 
case of stirrups, column hooks and col- 
umn spirals. Do not attempt to combine 
many pieces in one sketch if by so doing 
too many notes are required. 

SHOP MARKS ON BENT BARS—AI] bent 
bars should be given some reference 
mark. There is much variation in refer- 
ence to the marking of bent bars. These 
marks should consist of capital letters 
and numerals, or numerals only. No 
small letters should be used. The fol- 
Icwing scheme is suggested: For the first 
¥¢-in. bent bar mark it 300, the second 


machine to 
bars 


301, and so on; mark the first -in. bent 
bar 400, the second 401, and so on. For 
Yg-in. bent bars use 500, 34-in. use 600, 
and so on. The hundredth figure will 
indicate at once whether the bar is a 
34-in. bar or a 7¢-in. bar; thus 704 would 
indicate that 7<-in. bars are to be bent 


and probably it is the fifth in the series 
of 7<-in. bars having different bends. 
The word “marked” in abbreviated form 
may be used in front of the shop marks: 
thus “14—34” Rounds 26’ 3” Ig. Mk. 
609.” 

BILLs OF MATERIAL—A complete bill of 
material should appear on each drawing. 
It should be placed directly above the 
title; and it is a good plan to block out a 
space for it immediately after the title 
has been allowed for. Every piece of re- 
inforcing steel shown on the drawing 
should be accounted for on the bill of 
material, so that any clerk in the office 
can order from it independently of any- 


thing else. The material bill on each 
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drawing also shows to the contractor the 
exact amount of steel called for by that 
drawing, without having to figure it out. 

In the table of the bill of material, the 
first column should contain the number 
wanted. The second column should con- 
tain the size and type of bar, i.e., round 
or square. The third column should con- 
tain the length of the bar, expressed in 


feet and inches. The fourth column 
should state whether the bar is a bent 
one. The fifth or last column should con- 


tain an identifying or shop mark which 
is exactly the same as the one placed on 
the piece of reinforcement shown on the 
drawing, and may be a letter or a num- 
ber as stated above. If there are no bent 
bars shown on the drawing, the last two 
columns will, of course, be omitted. 

List the smallest sizes and _ shortest 
iengths first, keeping the round and 
square bars separate. 

FOUNDATION PLANS 


S!ZE OF FooTincs, Etc.—On this plan 
should be shown the size of all footings, 
the quantity of steel in them and their 
elevation referred to some fixed line, such 
as the nearest floor line. 

DowELs—AIll dowels are anchors and 
their connection in this portion of the 
structure should be clearly shown. 

WorKING LINES—Footings should be 
shown in full lines as if the floor and the 
soil covering them had been removed. 

BILL OF MATERIAL—A list of material 
as it is to be ordered should be placed 
upon each foundation plan. This in- 
cludes all the steel that will be required 
to install that portion of the work as 
shown on the drawing. 


COLUMN DRAWING OR SCHEDULE 


COMPLETENESS OF DETAILS—This draw- 
ing should give all the necessary infor- 
mation to permit the proper placing of all 
material required in the columns. As 
the columns represent the most vital part 
of a building, since the failure of one 
may cause the fall of the entire struc- 
ture, the detail must be so complete that 
the contractor cannot possibly omit any 
of the steel or fail to get it in its proper 
location. 

NUMBERING COLUMNS—Number all col- 
umns consecutively 1, 2, 3, 4, etc., no 
matter if all columns have the same load 
and contributary floor area. 

Cross - SECTION—— The column detail 
should include a cross-section of the col- 
umn with the dimensions placed thereon, 
including all recesses or keyways for 
bonding the curtain walls. The section 
should show the location of the vertical 
reinforcement and the hoops or stays. 

SPECIAL CONNECTIONS AND ANCHORS— 
The drawings must also contain sufficient 
details to show all special connections 
and anchors between the columns and the 
rest of the structure. 

SPLICING COLUMN Bars—Column bars 
should be spliced at floor levels, where 
beams and slabs give lateral supports. 
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column bars, unless otherwise 


Vertical 
specified, should extend above the floor 


level the following distances: '%-in. to 
7g-in. bars, 18 in.; l-in. and 1!<-in. bars, 
21 in.; 1'4-in. and other bars, 24 in. 
Drawing should indicate clearly that the 
bars are to be wrapped with wire. 

FIREPROOFING—The minimum thickness 
of a fire-retarding coating, covering the 
reinforcement for columns should not be 
less than 1 diameters or 1% in. 

BILL OF MATERIAL—A list of material 
as it is to be ordered should be placed 
upon the column drawing or schedule. 
This includes all the steel that will be re- 
quired to install that portion of the work 
as shown on the drawing. 

SHOP-FABRICATED SPIRALS—When shop- 
fabricated spirals are used the spiral 
should be stopped 2 in. above the bottom 
of the lowest beam unless otherwise 
specified. 

LAP OF COLUMN BArS—Vertical col- 
umn bars, unless otherwise specified, 
should extend above the floor level the 
following distances: '%-in. to 7,-in. bars, 
18 in.; l-in. and 1%-in. bars, 21 in.; 
114-in. and other bars, 24 in. 

COLUMN SCHEDULE—A column sched- 
ule should be placed upon the drawing. 


FLOOR AND ROOF PLANS 


LAayouT—tThe layout of beams, girders 
and floor slabs should be made as simple 
as possible. 

WorKING LINES—The more important 
structural elements, such as beams and 
columns, should stand out in bold relief. 
The location of every column should be 
clearly shown, either by cross-hatching or 
otherwise. Beams should be indicated by 
heavy broken lines, bars in floor slab by 
fine full lines. 

ARRANGEMENT OF STEEL REINFORCE- 
MENT—Floor and roof plans must be 
drawn in such a way that every piece of 
steel required in the portion of the struc- 
ture which the plan represents shall have 


its location clearly shown. On the plan 
itself should be shown slab steel, con- 
tinuity bars over columns, girders or 


bearing walls, anchor bars or any other 
steel required in the slab or in the top 
of the beams and girders. 

REINFORCED-CONCRETE CONNECTIONS— 
As the connections between reinforced- 
concrete members are frequently a source 
of weakness, drawings must include com- 
plete details of all such connections. 

STRUCTURAL-STEEL CONNECTIONS—AIl 
details must be carefully executed, par- 
ticularly where concrete construction is 
used in connection with structural steel. 
In this class of construction the anchor- 
age between the two classes of material 
must be carefully considered. 

INDICATING SLAB BARS—In_ ordinary 
straight work it is not necessary to indi- 
cate every bar in the slab. A few lines 
to indicate the general arrangement are 
sufficient. 

BEARING OF BARS—AI] bars in beams 
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and girders should bear at least 6 in. on 
their supports. Where beams and gir- 
ders are of about equal depth so that the 
steel in beams rest on or near the steel in 
the girder, stirrups should be placed to 
carry the ends of the bars and to dis- 
tribute their bearing. Steel in beams 
should rest at least 7 in. on brick walls, 
and even more for important beams and 
girders, depending on the design. Slab 
steel should have a bearing of at least 
4 in. 

SPACING OF BARS—The minimum spac- 
ing of parallel bars in slabs should not be 
less than 3 in. Two layers of bars 
perpendicular to each other’ should 
be in contact, the bars forming the main 
reinforcement being in all cases placed 
undermost. 

The minimum distance from the center 
of any bar to the edge of beam or girder 
should be two diameters, or 1'4 in. 
The minimum distance c. to c. of any bar 
in the same layer should be 2'% diameters 
for round bars and 3 diameters for square 
bars, and not less than 2 diameters be- 
tween centers of bars in different layers. 
The spacing between two layers of bars 
should never be less than '% in. in any 
case. The longitudinal spacing of stir- 
rups or bent rods, should not exceed 
three-fourths of the depth of the beam 

LENGTH OF Bars—If framing between 
concrete beams, bars in floor slab should 
be ordered about 1 or 2 in. less than the 
center to center distances of beams, de- 
pending on width of beams. (Some offices 
require that all straight bars in slabs are 
to lap 3 in. beyond center of beam at 
each end, making a 6-in. lap.) If fram- 
ing between structural-steel work, allow 
about 1 in. clearance between faces of 
steel work, or when bars are specified to 
be hooked over I-beams, allow 3 in. for 
the hook on each end beyond the flange 
of the I-beam. 

Steel in beams framing into girders or 
columns should be ordered to extend to 


within 12 in. of the centers of the gir- 
der. (Some offices require that all 
straight bars in beams are to extend 


4% in. beyond the center line at each 
end, thus giving a 9-in. lap.) Steel in 
beams framing into wall columns, wall 
girders, or girders around openings 
should be ordered to extend to within 2 
in. of the outside face of the columns or 
girders. 

Never order bars in '%4-in. lengths. 

FIREPROOFING—The minimum thickness 
of a fire-retarding coating, covering the 
reinforcement should be for slabs not 
less than 114 diameters, or 34 in., and for 
beams and girders not less than 1% 
diameters or 1% in. 

DIMENSIONS OF BEAM—The size of the 
beam is the full width of the beam and 
the height is the distance from top of 
slab to bottom of beam. No beam is to 
be less than 7 in. wide unless the span 
is under 10 ft. . 
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LETTERING BEAMS AND GIRDERS—AIl 
beams and girders must be marked by 
letters or numbers. Stencil letters may 
be used to bring out the beams and gir- 
ders. The first-floor beams may be 
marked “A-1” or ‘101,” etc., and the 
second floor beams “B-1” or “201,” etc., 
prefixing the roof in all cases with the 
letter “R.” The beams on the first floor 
may also be marked A, B, C, ete., 
throughout the alphabet and then start 
with 1, 2, 3, etc.; the other floors being 
treated in a similar manner. It is not 
neoessary to give similar beams on dif- 
ferent floors the same mark. 

LOCATION OF STRUCTURAL MEMBERS— 
Column centers and numbers, size and 
location of openings, sige and location of 
beams and girders, thickness of slabs, 
etc., must be given on each plan. 

REFERENCE LineE—Some fixed refer- 
ence line should be assumed on each 
floor or roof plan to which all dimensions 
must be given. This line must appear 
on all drawings. The face of the con- 
crete construction, the building line, the 
face of the pilasters, or any other line 
that may be easily identified on the engi- 
neer’s or architect’s plans may be as- 
sumed as this reference line. If this line 
is not a part of the concrete construction 
it should be shown as a dot and dash line 
and notes should be placed on the plan 
to show its meaning. 

INDICATING BEARING WALLS—Drawings 
should be laid out to show concrete con- 
struction only. Walls should not be 
shown unless they are required for bear- 
ing. Where such walls are entirely cov- 
ered by the concrete construction, they 
must be indicated by dotted lines. If the 
outside walls are used to carry concrete 
beams or slabs and if these beams or 
slabs do not extend to the outside edge, 
full lines must be drawn to indicate both 
the outside face of the walls and the out- 
side edge of the concrete construction. 
The inside face of the wall must be 
shown by a dotted line and the amount 
of bearing must be shown for beams, 
slabs and girders by figures. 

BEAM AND GIRDER SCHEDULE—A beam 
and girder schedule should be placed 
upon each drawing. It is not necessary 
to show the steel in beams and girders 
on the floor or roof plan, as this can be 
done better in the schedule itself. Con- 
tinuity bars over columns, girders or 
bearing walls, however, should not be 
shown in this schedule, but should be 
clearly shown on the plan. 


TILE AND Joist ConstrucTION—Where 
beams carry tile and concrete-joist con- 
struction, the size of the Tee must be 
clearly shown. It is not sufficient to only 
note the size in the beam schedule. Tees 
should be shown by sections on the draw- 
ing or by dash lines on the plan indicat- 
ing the point where the tile should stop. 
Too much emphasis cannot be placed 
upon this very important point and should 
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always receive the most atten- 
tion. 

SPECIAL DETAILS—Any other steel that 
cannot be clearly indicated either on the 
plan or in the beam and girder schedule 
must be shown by special details 

BENDING DIAGRAMS—Diagrams must be 
made for all bent bars in beams, girders 
or slabs. Start to bend bars at the quar- 
ter point of center to center dimensions 
of beams. If more than two bars are 
bent in a beam, the bends should not all 
Start at the same point. For example, if 
three bars are to be bent, ore bar should 
start to bend at the quarter point and the 
other two at about the fifth point. 

BILL OF MATERIAL—A list of material 
as it is to be ordered should be placed 
upon each floor or roof plan. This in- 
cludes all the steel that will be required 
to install that portion of the work. If 
several floors are shown upon one draw- 
ing, list the material for each floor sepa- 
rately. Never include more than one 
floor in the bill of material. Since no 
useful purpose would be served by de- 
livering all of the steel for, say, a six- or 
10-story building, on the site at the be- 
ginning of the work, thereby entailing 
large storage capacity and much time on 
the part of the material clerk, the steel is 
sent to the job floor by floor. 


careful 


WALLS 


WALL CoRNERS—Use ample steel to tie 
together joining walls at corners. 

BELT CouRSES, CORNICES, EtTc.—Use 
ample reinforcement in belt courses, 
cornices, etc., to connect them to main 
walls. In general, more reinforcement 
is needed to prevent cracking at changes 
of thickness than in walls. 

BILL OF MATERIALS—A list of material 
as it is to be ordered should be placed 
upon the drawing showing the reinforce- 
ment in curtain or retaining walls. This 
includes all the steel that will be re- 
quired to install that portion of the work 
as shown on the drawing. 


CHECKING AND CORRECTING DRAWINGS 


CHECKING DRAWINGS—The amount of 
checking required will depend entirely 
on. the care with which the work has been 
laid out and the drawing made. If laid 
out by an experienced draftsman that 
knows his business, very little checking 
will be required. It is false economy to 
think that the cost of making reinforced- 
concrete details will be decreased by em- 
ploying cheap and inexperienced men. 
The drawings made by such men usually 
cost in actual wages paid out for making 
them about twice as much as though 
they had been made by higher-priced 
draftsmen who know their business. 

The checker should take nothing for 
granted, but should check and _ investi- 
gate everything. It is a great help in 
checking drawings to outline first a stan- 
dard method of doing the work, jotting 
down special mistakes which are likely 
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to occur, etc. It will probably be neces 
sary to make changes in and additions 
to the outline, but when it is perfected it 
will undoubtedly add greatly to the speed 
and effectiveness of checking. In check- 
ing drawings, the check list given below 
will be found convenient. It may be re- 


viewed to see if all matters have been 
censidered. 
CHECK LIST 
Anchors Footings: 
Arrangement of draw- length of bars 


{ings numper of bars 


Bar spacing schedule 
Beams and girders: spacing of bars 
Girders, see Beams 
Lap of bars 

Length of bars 
Lettering 

Openings 
Reinforcement 
Schedules 


area of steel 
bent bars 
bearing 

bill of material 
brackets 
compressive steel 
continuity steel 
dimensions 
fireproofing 
length of beam 
length of steel 
lettering of 
schedule 


Sections 

Shear on concrete 
Shop marks on bent 
Size of bars 

Slabs: 


area of steel 


[bars 


shear anchor bars 
spacing of steel bearing 
stirrups bent bars 


tee section bill of material 
continuity steel 
fireproofing 
length of bars 
spacing of bars 
temperature bars 
thickness 
Spacing of 
beams 
columns 
reinforcement 
stirrups 
Special reinforcement 
Splicing of reinforce- 
{ment 
Structural steel connec- 
[tions 


web reinforcement 
Bearing of bars 
Bearing walls 
Bending diagrams 
Bending schedules 
Bill of material 
Bond of reinforcement 
Clearness of details 
Columns 

area of steel 

bill of material 

compression 

dimensions 

fireproofing 

future connections 

height of 

hooping 

lap of bars 

location 

number of stays 

numbering of 

schedule 

spirals 
Continuity bars 
Contract number 
Cross-sections 
Dimensions 
Drawing number 
Elevations 
Explanatory notes 
Footings: 

bill of material 

dimensions 

dowels 

elevation 


Temperature bars 

Tee Beams, see Beams 

Tile and joint construc- 

{tion 
see also, Beams 
size of tiles 
spacing of joists 
thickness of con- 
crete covering 

thickness of floor: 

Title of drawing 

Views 

Walls 
bil of material 
height 
length of bars 
spacing of bars 
thickness 

Width of Tee beams 

Working stresses 


CorRRECTING DRAwiNcs--All drawings 
after being checked must be corrected at 
once, in preference to any other work. 
Look into all corrections carefully before 
doing any erasing. Do not erase the check- 
er’s marks. The draftsman must not simply 
take the checker’s word for the proposed 
changes, but he must himself investigate 
the changes, and before any such changes 
are made the two must mutually agree. 
If changed without the draftsman’s con- 
sent, then the drawing is really not 
checked at all. The proposed changes 
should be marked on the drawing with 4 
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blue pencil. 
easily seen and is easily cleaned off 
afterward with a spongy rubber or ben- 
zine if placed on tracing cloth. Pro- 
posed new figures should be placed far 
enough away from the existing ones, 
that the new figures will not be effaced 
when erasing the ink ones. The drafts- 
man must leave all blue marks on the 
tracing, and return the same to the 
checker for his final approval. 

ALTERATIONS— When tracings are 
altered in any way, the date of revision 
and the initials of the draftsman are to 
be marked on the tracing, thus: “Rev. 
7/21/11. ERS.” 


This color will not print, is 


HANDLING ORDERS 


ORDERING MATERIAL—-As soon as a 
contract has been secured and entered, 
complete data relating to the construction 
are turned over to the drafting depart- 
ment. Material should be ordered as 
soon as possible after the receipt of a 
job, using a few and different 
lengths as practicable. The first thing 
to be done after the drawing has been 
checked is to prepare a list of the 
reinforcing material required, which is 
called a “material or order bill.” The 
draftsman to whom this is entrusted 
should carefully take off the quantities 
from the drawing. Shipments to be made 
in accordance with the terms of the cus- 
tomer’s order or contract. 

MATERIAL BILLS—It is very important 
that all material be billed correctly on 
material bills, as all material is charged 
against the customer according to the 
material bills and all shipping is done 
according to these bills. The importance 
of avoiding errors and omissions in the 
material bills is apparent, since they may 
cause serious delay to the entire work. 
Care should, therefore, be taken to in- 
clude everything in the material bill that 
will be required to properly reinforce the 
structure, unless upon inquiry from the 
squad boss that certain reinforcing steel 
may be ordered later. 

It is usual to make material bills on 
printed forms, prepared just for this pur- 
pose. The forms are generally printed 
on thin strong paper that will admit of 
blueprinting. Sometimes the lists are 
written with a copying pencil or with 
hektograph ink. 

The material bill should indicate the 
kind of material (medium or high car- 
bon) and the specifications governing its 
quality and inspection. 

SEPARATION OF SHIPMENTS—For a con- 
tract of any magnitude the materiai bills 
should be gotten out in sections; those 
parts which will be needed first should 
be gotten out first. Orders should be 
placed with respect to, floors, and each 
floor separated, frequently it is necessary 
to split orders for shipment, and failing 
to place orders properly means delay. 

In large structures, such as viaducts, 
long retaining walls, warehouses, factory 


sizes 
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buildings, etc., which are generally sub- 
divided into shipments of suitable size, 
both straight and fabricated material 
bills must be made up separately for 
each shipment. 

NUMBER OF CopiEs—Make bills of ma- 
terial in duplicate. The original copy to 
be sent to the sales department and dupli- 
cate to be kept in the drafting room. 
Specifications for quality of steel must 
be noted on the first sheet of each order. 

STRAIGHT MATERIAL BILLS — All ma- 
terial which is not fabricated should be 
listed on material bills marked “Straight 
Bars—No Fabrication,” or words to like 
effect. List the smallest bars and short- 
est lengths first, keeping the rounds and 
squares separated. 

FABRICATED MATERIAL BILLS—AIl ma- 
terial which is to be fabricated should be 
listed on sheets marked “Bars for Fabri- 
cation.” All fabricated material bills 
must have on them the company’s shop 
mark and where so required, the cus- 
tomer’s mark. 

One set of blueprints or copy must be 
made of all fabricated-material details 
and sent to the sales department. If 
necessary, other sets of prints may be 
made as required. 

NUMBERING BILLS OF MATERIAL—AIl 
bills should be numbered consecutively, 
whether straight or fabricated and should 
show the number of the drawing to which 
they refer. 

Where material bills are canceled, give 
revised material bills a new number. 


MISCELLANEOUS 


CARE OF DRAWINGS—Drawings at all 
times should be kept neat and orderly. 
They should be protected from chance of 
injury, both during the day and night. All 
tracings should be covered before leaving 
work with a heavy cloth or a piece of 
table oilcloth. This applies to drawings 
actually being worked upon and all trac- 
ings used in connection with the work. 
Never fold a drawing or tracing. 

It is absolutely essential that the draft- 
ing room be kept in business-like order. 
All architect’s and engineer’s drawings 
should be filed when no longer needed. 
Do not allow old drawings to accumulate 
around the room. 

CARE OF DRAWINGS—Drawings at all 
times should be kept neat and orderly. 
They should be protected from chance of 
injury, both during the day and night. 
All tracings should be covered before 
leaving work. This applies to drawings 
actually being worked upon and all trac- 
ings used in connection with the work. 

Cost oF DRAWINGS—There is always a 
noticeable decrease in the cost of the de- 
tails or working drawings when the plans 
for the reinforcement are made and de- 
signed by an engineer, either independ- 
ently or associated with the architect, and 
separated from the general architectural 
plans. In comparing the cost of design- 
ing the reinforcement and making the 
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drawings from the engineer’s or archi- 
tect’s plans, the cost of the former is on 
an average of about 25‘% higher than the 
latter. Where the architect’s plans are 
made with no dimensions, with only the 
outline and sections given, it being neces- 
sary to refer to the general plans for the 
location and dimensions, there is no sav- 
ing of time, and the detailing runs as 
high as on the architect’s plans. 

The cost of reinforced-concrete details 
depends on so many things that it is hard 
to set any fixed rule for determining 
what this cost is. The type of the build- 
ing is the first consideration; then the 
architect and engineer, their methods of 
drawing up their plans; and finally the 
detailing drafting force one is obliged to 
depend upon. 





A Supply of Coal Tar for road-building 
purposes, to be recovered from 
oven is advocated by Mr. Prévost 
Hubbard, until recently chemist of the 
U. S. Office of Public Roads, in Circular 
No. 97 of that bureau. This circular 
states that out of 26,000,000 tons of coke 
produced in 1908, only 4,000,000 tons were 
obtained from byproduct ovens with re- 
covery of tar; the average yield of coke 


coke- 


gxases, 


per ton of coal was 66%, and this is 
taken to indicate the consumption of 
33,000,000 tons of coal. A yield of 10 


ton of coal is assumed 
statement that 330,- 
gal. of tar was thus lost in 
might have been recovered. 
production of coal tar from 
and works in that year 
101,000,000 from which 
three-quar- 
tar 


gal. of tar from a 
as the 
000,000 
1908 
The 
coke 
was 


basis of a 


which 
actual 
oven 
about 
the inference 
ters of the 
was lost. 


Las 
gal., 
is drawn that 


possible production of 








A Movable Roller Dam of the 
first used at Schweinfurt, Bavaria (En- 
gineering News, Jan. 19, 1905, p. 57) is 
to be installed by the U. S. Reclamation 
Service at the Boise River diversion dam 
in Idaho. In the construction of this 
dam it was necessary to leave an open- 
ing 30 ft. in width and 6 ft. in depth for 


type 


the passage of logs to be used at the 
Barberton mill on the river below. Ex- 


perience has shown that a movable dam 
of some kind to close this opening dur- 
ing long periods when the logway is not 
used would result in considerable saving 
of water. After careful study the roller 
type was selected, and an order has been 
placed with the German manufacturers, 
Maschinenfabrik Augsburg-Niirnberg, A. 
G., Gustavsberg bei Mainz, for a steel 
evlinder 32 ft. long and 6 ft. in diameter, 
and the necessary operating machinery. 
This dam is a patented construction and 
the German installations above referred 
to have proved it to be easily operated 
and efficient. It consists of a cylinder, 


made of heavy steel plates riveted to- 
gether, equipped at each end with a 
toothed wheel which meshes with an 


inclined rack built in each abutment, and 
is operated by rolling it up the incline 
when not in use. The Boise dam will be- 
much smaller than the two German ones, 
which are 121.3 ft. long and 6.56 ft. in 
diameter, and 59 ft. long and 13.58 ft. in 
diameter, respectively. A dam of the 
kind having a length of 140 ft. is 
soon to be installed near Spokane, Wash., 
by the Washington Water Power Co. 


Same 
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Concrete Column Foundation 
for a Building Over Coal 
Mine Workings 


An unusual form of foundation was 
adopted recently in constructing a high- 
class residence in Pittsburg in a location 
where the ground was known to contain 
old coal-mine workings at some distance 
under the surface. Since a great part of 
the city is underlain by such old work- 
ings, the condition is not an exceptional 
one, but ordinarily no means for protec- 
tion against possible future caving of the 
workings are thought necessary. In this 
instance, however, the workings were 
near the surface, and the owner preferred 
to protect himself by carrying the foun- 
dations through the workings into sound 
rock below. The following describes the 
case in brief: 

In preparing for the construction of a 
residence for O. M. Reif, at Beacon St. 
and Shady Ave., in the Squirrel Hill dis- 
trict of Pittsburg, exploratory holes were 
drilled to determine the extent of under- 
mining by coal workings. The workings 
were found at depths of 35 to 55 ft. 
below the surface, with shale and sand- 
stone overlying. The workings did not 
seem to be open and free of débris, indi- 
cating that the roof had fallen in the 
past, and it was considered quite likely 
that future caving of the roof and pos- 
sible surface subsidence was to be antici- 
pated. The owner therefore planned 
to sink concrete columns through the 
overlying rock and the workings, footing 
them in the solid rock below, and to sup- 
port the house on girders carried by these 


Girder No.l 
West WALL GIRDER OF REI 


Fic. 2. 


columns. The work was designed and 
executed in accordance with this plan by 
the Cummings Structural Concrete Co., 
of Pittsburg. 

A ground plan of the building is shown 
in the accompanying sketch Fig. 1. The 
front east corner of the house was known 
to rest over a pillar in the mine, and it 
was thought unnecessary to provide a 
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column at this corner. Six columns were 
distributed along the other sides, marked 
in Fig. 1 as Cols. 1 to 6. They are di- 
rectly under the walls and under the 
middle partition, in such arrangement 
that the lower portions of the walls could, 
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SHOWING LOCATION OF PILE COL- 
UMNS AND REINFORCED-CON- 
CRETE GIRDERS 


by forming them into reinforced-concrete 
girders, be made to support the entire 
structure of the building and transmit the 
lo2d to the columns. The loads noted in 
Fig. 1 along the several walls give an 
idea of the nature of the problem. As 
appears there, the columns of the left 
side wall carry about 65 tons each, and 
the girder in this wall (41 ft. long) has 
to distribute the load of 130 tons to these 
two columns. The cantilever arrange- 
ment of the girders, obtained by setting 
the columns inward of the corners, affords 


West Side 
HOUSE 


a substantial. reduction of the 
moments. 

The columns were formed by first drill- 
ing 10-in. and 14-in. holes down to the 
desired foundation level and then form- 
ing a reinforced-concrete column in the 
holes by inserting spiral reinforcement 
and filling the hole with concrete. The 


hole was lined by dropping in a galvan- 


bending 
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ized-iron tube slightly smaller than the 
hole, this lining being continued to the 
surface; the object of this was to make 
the concrete columns completely inde- 
pendent of the rock and thus permit set- 
tlement of the rock without putting ad- 
ditional load on the columns. 

The drilled holes, as already noted, are 
10 in. and 14 in. in diameter, and the col- 
umns are 8 in. and 12 in. in diameter in- 
side the galvanized-iron lining. The re- 
inforcement in all cases consists of four 
l-in. longitudinal rods and spiral hooping 
with 2-in. spacing of turns. The specifi- 
cations required the hole to be cleaned 
thoroughly and the reinforcement to be 
placed so that the longitudinal rods bore 
solidly on the rock below. The’ concrete 
was placed in 18-in. layers and churned 
to thorough compactness. Each column 
was concreted to the top in a single 
cperation. The girders were concreted 
separately; it was required that the 
west and middle longitudinal girders 
and the rear transverse girder should 
each be concreted in one _ operation, 
and the small transverse girder under 
the front edge of the bay was con- 
creted half with each of the adjoining 
longitudinal girders. On the east side 
and the east portion of the front wall, 
where no pile columns were placed, it 
was not thought necessary to use gir- 
ders for support, but the lower part of 
the walls was reinforced for tie purposes. 

The concrete for the columns was 
made in 1:2 proportion, using no stone. 
The girders were made of 1:2:4 gravel 
concrete. The tie girders at east side 
and front were made of 1:3:6 concrete. 

Fig. 2 shows the essential features of 
one of the principal girders, that in the 
west wall, illustrating the general char- 
acter of the construction. 

It is of interest to note that the same 
problem arising about the same time in 
the case of another residence near by, 
the decision there was reached to sup- 
port the building on reinforced-concrete 
girders resting directly on the ground, 
without columns. 

The comparative merits of the two 
methods of treating the problem can only 








be determined after the possible sub- 
sidence has actually occurred. 

Drinking Water in the Republic Mine 
of the Cambria Steel Co., Republic, Mich., 
is distributed by means of %-in. gal- 
vanized-iron pipe and porcelain bubbling 
cups, according to a note by R. B. Wal- 
lace, in “The Engineering and Mining 
Journal” of Mar. 23, 1912 Pressure re- 
ducers are used at the lower levels and 
stop cocks are provided at intervals of 


100 to 500 ft. for use in case of breaks in 


the pipe line. Sinks 1 ft. square placed 
beneath each cup and waste pipes lead 
from each sink to the mine-drainage sys 
tem. The sink and the cup are attached 
to a vertically placed plank wedged be- 
tween the floor and roof of the mine 
chambe! The supply pipe is brought 
along the roof and down the plank 
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The Effect of the Strength- 
Increase in Concrete on the 
Stresses in an Overloaded 
Reinforced-Concrete 
Building 


By ERNEST MCCULLOUGH* 


The Building Commissioner of Chicago 
is compelling owners of buildings used 
for commercial purposes to placard the 
floors for safe loading, in accordance with 
the provisions of the new building ordi- 
nance. As a result of this ruling, the 
writer recently reported upon a rein- 
forced-concrete building designed and 
erected in the year 1904. It was well de- 
signed and the original calculations of the 
designer had been preserved. Under the 
crdinance no allowance is made for the 
age of concrete, so the building, although 
seven years old, could not be certified for 
any higher floor loading than that for 
which it had been designed. In this par- 
ticular instance two factors operated to 
make this a fair case and the ordinance 
worked no hardship, for the column foot- 
ing had not been designed to permit the 
imposition of any greater loads, the col- 
umns had full cross-section considered as 
compression area and the reinforcement 
consisted of round plain bars of open- 
hearth medium steel. The owners, how- 
ever, objected to the floor loading per- 
mitted, saying they understood that after 
concrete buildings had reached an age of 
five years the floor load could safely be 
doubled. The writer had to explain a 
number of items, not the least important 
of which was the question of adhesion 
and mechanical bond. The question of 
footing area they had evidence to show, 
as a result of an examination of neighbor- 
ing buildings, was not of great import- 
ance; the loading permitted under the 
present ordinance is low for the character 
of soil, as compared with loadings form- 
erly allowed and actually imposed. The 
cross-sectional area of the columns was 
not a matter of great importance, for if 
the concrete had increased 50% in 
strength during the past seven years the 
area within the rectangle inclosed by the 
reinforcing reds is amply sufficient, bas- 
ing the original strength upon the present 
allowance for concrete under the age of 
30 days. The fact that smooth round 
medium-steel bars had been used, alone 
prevented the owners from making a 
contest. 

Within the past few months the Asso- 
ciation of American Portland Cement 
Manufacturers has issued a book en- 
titled “Factories and Warehouses of Con- 
crete,” intended for free distribution to 
prospective builders, with a view to ad- 
vancing the cause of concrete construc- 
tion. On p. 12 appears the following: 


*Consulting Engineer, Monadnock 


Block, Chicago, II. 
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teinforced 


concrete increases in 
strength with age. There are many tests 
of cement and concrete briquettes and 
cubes which demonstrate beyond con- 
troversy the increase in strength with 
time Even if these tests were not 
available, .anyone who made himself 
familiar with this type of construction 
would become convinced of the fact that 
concrete buildings are a great deal 


stronger than they were ever calculated 


to be. Poor workmanship and unusual 


conditions have sometimes occurred on 
buildings, but the material after once 
in position has always responded with- 
out a single sign of weakness. Concrete 
floors which have been designed for a 
strength of 200 lb. have been known to 
carry 500 and 600 I1b., and floors which 
have been designed for loads of 600 Ib. 
are carrying 1200 and 1500 without in- 
curring the slightest deflection. The 
average owner of a concrete building 


after a few months of occupancy becomes 
so confident in the strength of his struc- 
ture that he will overload to a 
which often brings forth 
his engineer or architect. 


degree 
a protest from 

In another paragraph on the same page 
the author says: 


An interesting commentary on the 
strength of concrete buildings is found 
in the latest practice in design which 


is becoming 

Advantage is 
strength with 
ing. If an 
be four 


and 
taken of 
time of a concrete 
owner desires a 
stories high, but to be built so 
as to carry later a fifth story, the 
umns are designed to carry the loads 
which will be brought on them if the 
building were to®be ultimately only four 


more more 


the 


prevalent. 
increase in 
build- 
building to 


col- 


stories high. At the end of a year or 
two these columns will have increased 
in strength to such an extent that a 
fifth story can be safely added, and the 
resulting loads on the columns will not 
produce stresses above the factor of 
safety used in the original design. 


The foregoing quotations are given as 
a sample of the kind of argument that 
has been so potent in advancing the 
growth of the reinforced-concrete busi- 
ness. The man who is posted will see 
that the argument is presented by the 
manufacturer of cement and is absolutely 
true from his standpoint and when his 
product alone is considered. The total 
neglect of the important part that the 


steel plays in the composite material 
causes much trouble and is a fruitful 
source cf accidents. That the concrete 


increases in strength with age is too well 
known to be controverted, but what of the 
steel? This point the writer believes he 
covered pretty thoroughly in his article in 
ENGINEERING NEws, Jan. 4, 1912, so it is 
not necessary to again go over the points 
then discussed. Merely to enable read- 
ers of this article to understand the mat- 
ter without having to refer to the one 
mentioned, it may be stated that the 
writer believes good design should take 
into consideration the strengthening effect 
of age upon concrete and the present 
tendency toward the use of high steel 
stresses should be fought, for the strength 
of the steel forever fixes the strength of 
the construction; so the increase in 
strength of the concrete is wasted. It 
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does not increase the factor of safety ap- 
preciably, for a 50% increase in concrete 
strength mercly lessens the steel stress 
about 2%. The proper combination of 
stresses may be fixed by the formula 
hs 
1.8n 
in which 
jc = Concrete fiber stress, 
fs = Steel fiber stress, 
n = Ratio of deformation, 
the above formula being original, so far 
as the writer is aware. 

Limiting the designing stress in the 
steel to a maximum of 16,000 Ib. per 
sq.in. and using a deformed bar, either of 
medium steel so deformed that the elastic 
limit is raised, or of a high elastic limit 
steel of first quality the ultimate safe 
stress may be 20,000 Ib. per sq.in. by the 
time the concrete has increased not less 
than 50% in strength and the ratio of de- 
formation is between 7 and 10. The de- 
sign is made on the basis of a strength 
ratio as determined by the above formula 
with n = 15 for a 1:2:4 concrete. Using 
a value of n = 8 and fs = 20,000, the 
total load which may be safely carried 
after the expiration of one year is ascer- 
tained. Deducting the weight of the con- 
struction we have the live load and in 
certain cases it will be found that the safe 
live load is doubled; quite an advantage 
for the owner and one which he is led to 
expect by such advertising as has been 
quoted. 

Since steel stresses now commonly 
used are fixed by steel salesmen in very 
severe competition, the foregoing method 
of calculation has not been brought prop- 
erly to the attention of owners. They 
have been told that the certain increase 
in the strength of the concrete will per- 
mit the addition of another story pro- 
vided this has been taken into considera- 
tion in the design of footings. That the 
floors may be more heavily loaded, also 
as a result of the increase in concrete 
strength is taken for granted. Owners 
should be educated to understand that 
concrete costs more than steel and that 
undue economy in steel actually adds to 
the cost of the building and also per- 
manently limits the load-carrying capacity 
of the floors. The neglected factor is the 
changing character of occupancy of build- 
ings. 

Safe live loads for residences and office 
buildings are seldom higher than 50 Ib. 
per sq.ft. Observers of the growth of 
cities have noted that residence sections 
are gradually encroached upon by office 
buildings and as the city grows these 
office buildings are remodeled to some 
extent and adapted to light manufactur- 
ing and for carrying stoaks of goods of 
manufacturers’ agents. The end of many 
buildings comes when the district is 
finally given up to warehouse purposes 
and the failure of overloaded floors is 
common. It is well known that as build- 
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ings of ordinary construction become 
weak through age, the floor loads have a 
tendency to become greater and constant 
vigilance upon the part of the Building 
Department is required. If the laws can 
be strictly enforced as to the placarding 
of all floors and care is taken to see that 
no floors carry a heavier load than the 
placard indicates should not be exceeded, 
then many old buildings will be removed 
and good buildings erected in their stead. 
It is this fact which has caused the recent 
active work of the Building Commissioner 
of Chicago, his desire being to cause the 
removal of hundreds of buildings which 
are really in a dangerous state when used 
for other than rooming purposes, yet 
located where there is a temptation to 
use them for storage of merchandise. 

Provided a high elastic limit deformed 
bar is used, a steel stress of 20,000 Ib. 
per sq.in. may be finally attained and 
thus a building designed originally to 
carry a live load of 50 Ib. per sq.ft. can, 
within less than two years be loaded to 
100 Ib. per sq.ft. and the still increasing 
tcughening of the concrete relieves the 
stress on the steel. By careful design the 
weight of the construction can be so cut 
down that the live load may be more than 
doubled. 

Engineers in private practice who are 
specializing in concrete work have a duty 
to perform toward their clients and the 
men who sell steel should codperate with 
them, for the low stresses in steel used in 
the initial design should result in more 
steel being sold. At present the game is 
to try and work without the intermediary 
engineer, so the owner finally purchases 
his material direct and has a building 
erected which can be used for a certain 
load only for all time, without damage to 
the steel. If the average owner can be 
convinced that it is real economy to de- 
sign for future increases in floor loadings, 
he will do so, for the difference in cost is 
very small. That owners do overload 
floors is shown in the matter quoted and 
for the protection of the material as well 
as the benefit of the owner, the men who 
sell cement should not fail to call atten- 
tion to the fact that the increased strength 
of the concrete cannot be made available 
unless steel is provided to balance it. 
The dealers in the two materials entering 
into reinforced concrete do not, as yet, 
work well enough together and the pri- 
vate practitioner has not been treated 
kindly by either, the owner therefore 
being deprived of the advantage of dis- 
interested advice. This neglected factor, 
which recognizes the changing character 
of occupancy, should be given the import- 
ance it deserves. 


The Remodeling of Delhi, the new 


capital of India, is to be undertaken at 
once. To coéperate in this work the city 
of Liverpool, England, has given a five 


months’ leave of absence to its city en- 
zineer, John A. Brodie, one of the lead- 
ing municipal engineers of Great Britain. 
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Two Novelties in Aerial 
Tramway Construction 


The aérial tramway as a means of 
transportation has been most largely 
used in mining operations for handling 
ores, coal, etc., and materials used in the 
mines. There are great opportunities. 
however, for its development and appli- 
cation in connection with manufactur- 
ing plants. In such locations it has the 
great advantage that the line is over- 
head, where it does not obstruct any op- 
erations on the surface of the ground and 
where the transmission of materials by 
it can be continuous without such inter- 
ruptions as sometimes occur from block- 
ades, etc., on railway tracks laid on the 
ground. 

The reliability of well designed aérial 
tramways to safely carry their loads is 
well illustrated by the fact that an 
aérial tramway has been in use for 
nearly 14 years at the works of the 
American Optical Co., at Southbridge, 
Mass., where it has been used to carry 
large cases of spectacle lenses from one 
part of the works to another. This line 
was 1700 ft. in length and carried loads 
varying from 250 to 500 Ib., dispatched 
at intervals of about five minutes. 

A recent radical enlargement of the 
plant and change in the method of con- 
ducting the work made this tramway no 
longer necessary, and it was dismantled. 
A new line has, however, been built 
which serves at once for a conveying 
system and for hoisting. This line is 
495 ft. long and is of the reversible type, 
with a single-track cable and a traction 
rope. Only one carrier is used with this 
line, and it has a receptacle of 420 Ib. 
capacity. This carrier is moved from 
one terminal station to the other and re- 
turned along the same track cable by re- 
versing the motion of the traction type. 
The traction rope is driven by a small 
electric motor; the power required is 
insignificant. One terminal station of 
the tramway is on the roof of the build- 
ing where the lenses are ground. When 
the carrier arrives at this station, it runs 
off the horizontal track cable and is low- 
ered vertically a distance of 36 ft. sus- 
pended by the same traction rope that 
hauls it along the horizontal run. The 
traction rope is, of course, permanently 
attached to the carriage which constitutes 
the connecting link of an endless cir- 
cuit, and the proper tension in the rope 
is maintained by a counterweight at- 
tached to a fall-block, which rises as the 
carrier is lowered and drops when the 
carrier is raised. When the carrier 
reaches its lowest position, an automatic 
switch shuts off the electric current and 
brings the carrier to a stop. 

This novel feature in aérial tram- 
way construction may often be adopted 
to advantage when it is desired to de- 
liver materials at a terminal on a much 
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lower level than that at which the tram- 
way operates. That such hoisting and 
conveying may be done with perfect 
safety and security, moreover, is evident 
by the fact that such delicate and very 
valuable materials as spectacle lenses 
are so carried in the installation above 
described. 

The other device referred to has 
been installed in two aérial tramways, 
which have been built for the E. I. 
du Pont de Nemours Powder Co. for 
the conveyance of cans of “dope” used 
in the manufacture of dynamite, which 
have to be delivered at certain  in- 
tervals to a series of mixing houses lo- 
cated some distance apart. Each carrier 
holds four cans, making a total load of 
about 600 lb. These carriers are dis- 
patched at intervals of four minutes, or 
a total of 9000 Ib. an hour, and a system 
has been worked out whereby a carrier 
can be switched off automatically Ut any 
one of the mixing houses without stop- 
ping the traction rope or without im- 
peding the travel of other carriers mov- 
ing over the line. 

At each mixing house there is an over- 
head rail turnout, controlled by switches 
which are operated by means of com- 
pressed air. Each carrier is provided 
with a vertical sliding rod, indented with 
notches at the top which engage a spring 
latch and is capped with a short arm. 
This rod is set in a certain position by 
means of an indicating piece termed a 
“selector,” so as to engage a slightly in- 
clined hinged plate or flat bar at the 
turnout where the carrier is to be 
switched off. When this plate is struck, 
it opens a valve in a compressed-air 
pipe which actuates the switch and at the 
same time it releases the grip from the 
traction rope. This system has been in 
operation now for over three years and 
has been proved thoroughly reliable. 

During the past five years the E. I. du 
Pont de Nemours Co. has installed at its 
various works in the United States five 
cable tramways and nine overhead rail 
tramways of specal construction for the 
conveyance of materials at its various 
powder works. All the tramways here 
described have been installed by the 
Trenton Iron Co., of Trenton, N. J. 


The Replacement of Horse Cabs by 


motor cabs in European cities is now so 
complete that in Berlin, Germany, the 
horse cabs are to be forbidden the use 
of the streets. The Berlin Chief of Police 
has issued an order stating that as horse 
cabs are so nearly obsolete they can no 


longer be allowed to circulate in the city 
streets after Mar. 31. To compensate 


the drivers of these cabs for their loss of 
employment, each is to receive compen- 
sation to the amount of 600 marks and 
encouraged to learn to drive motor cabs. 


In London the deterioration of horse-cab 
service under competition of motor cabs 
is such that a committee is being formed 
for the relief of indigent cab drivers and 
the prevention of the use of unfit horses 
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Bursting ‘Tests of Steel Flasks 
for Compressed Gases 
By G. A. BissET* 


An investigation was instituted by the 
U. S. Navy years ago to de- 
termine the specifications of a steel that, 
when worked into a flask such as is used 
for storing compressed gases on board 
naval vessels, could be depended upon 
under all circumstances not to shatter 
or burst with a bomb effect. Air under 
high pressure let loose in a small com- 
partment would be sufficiently dangerous 
without any flying fragments of steel. 

As a result of the investigation specifi- 
cations were prepared reading about as 
follows. A few changes have been made 


several 


as a result of recent observations to 
bring the specifications quoted up to 
date: 


SEAMLESS STEEL FLASKS FOR COMPRESSED 


AIR 

Standard Sizes and Pressure—Flasks 
will, unless special conditions other- 
wise require, be made in two stand- 
ard sizes, viz., 10 in. and 16 in. inside 
diameter. The outside diameter shall 
not vary more than % in. nor the length 
more than in. from _that specified. 
The two sizes are to be in accordance 
with the attached sketch [The sketch, 
not produced here for lack of space, 
shows a thickness of 0.57 in. for the 
l6-in. flask and 0.35 in. for the 10-in. 
flask.—Ed.], and in lengths as ordered. 
Unless otherwise specified, flasks are to 
be designed for a pressure of 2500 Ib. per 


sq.in In case diameter or pressures 
other than those specified above are used, 
the the flask is to be not 
less than that determined by the follow- 
formula: 

Sa PS 

In which D = 
in inches, P 


thickness of 


ing 


x T X 76,000. 


inside diameter of flask 

working 
Ib. per sq.in. (normal 
be stored); T 


inches. 


pressure in 
pressure of air to 


thickness of flask in 


The thickness of flask must nowhere 
be less than T, as determined above, nor 
must the wall thickness of the ceylin- 
drical part exceed, at any point, 1.2 T. 
The thickness of metal of flask neck at 
bottom of thread must not be less than 
the wall thickness. Weight of flask 
must be such as to indicate no excessive 


thickness. 


Material and Process—Seamless flasks 
for compressed air are to be made 
from solid plate disks of chrome-vana- 
dium steel* by the process known as 
“hot-drawing.” As the drawing of the 
flasks is completed and they are ready 
for swaging they are to be inspected in- 
side and outside for surface defects. 
After swaging, the flasks are to be 


pickled to facilitate a second surface in- 
spection. Before threading the necks, all 
laps due to wrinkling or crimping must 
be removed by machining. 

Identification — The material from 
which the flasks are to be made is to 

*Naval Constructor, U. S. N., Office of 
Inspector of Hull Material, Carnegie 
Steel Works, Munhall, Penn. 

*This material differs from. special- 
treatment steel plating in that there is 
no nickel present, and the chromium 


is less 


content 
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be inspected at 
face 


the rolling mill for sur- 
Each plate, if satisfactory, 


defects. 


is to be stamped for identification. 
Tensile Tests—From each flask two 
rings shall be taken at the time flasks 
are cut to lengths for swaging, one 
ring for tensile and one for bending 
tests, both specimens to be subjected to 
the same heat treatment that the flasks 
receive. The tensile specimen is to be 
opened out flat at a low red heat and 
prepared as a standard 8-in. tensile-test 
specimen It must have an elastic limit 
of not less than 90,000 1b. per sq.in. and 


a tensile strength of not less than 110,000 
Ib. per sq.in. 
The 


must 


Test 


above 


Bending as de- 
cold 
to a diameter equal to four 
the without 


ting cut 


taken 
bending 


rings 
scribed stand 
through 180 
the 
showing 


fore 


thickness of ring 


fracture. 


times 
may be be- 
this test. 

Hydrostatic-Pressure Test — When 
tested 


equal to 


completed each flask is to be 
to 4a hydrostatic 
twice the 


without showing 


pressure 


required working pressure 


rupture or permanent 
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TABLE I. PHYSICAL TESTS 





Elonga- Reduc- 

Cylinder Elastic Tensiie tion in tion of 
number limit strength 8 in area 
We siso 134,280 150,150 59% 37.39 
eee 115,800 138.700 7.7% 32 . 99, 
131. 120,260 136,700 7° 396°; 


The physical and hydrostatic tests of 
the flasks gave the results shown in 
Table I. 

Two of the flasks, as shown in Table 
II, were tested to the required hydro- 
static test pressure of 5000 Ib. per sq.in., 
with the result as indicated. 

In the bursting test, the flask was first 
filled with air under a pressure of 400 Ib. 
per sq.in. Water was then forced into the 
flask until it burst, the bursting pressure 
being as recorded in the table. The object 
of having air in the flask was to simulate, 
as nearly as possible, service conditions. 
It was considered that air under high 





CHROME-VANADIUM STEEL CYLINDERS BursT BY AIR PRESSURE OF 10,000 To 
14,000 LB. PER SQ.IN. IN TESTS AT MCKEESPORT, PENN. 


set exceeding 5% of the volumetric ex- 
pansion. During this test the flask will 
be inclosed in a water jacket to permit 


the expansion to be readily noted. 
Surface and Other Defects—The 
must be from 


defects liable to affect 


flasks 


other 


free and 


their value. 


surface 


The first lot of flasks ordered under the 
new specifications has been completed. 
The manufacture of this first lot involved 
quite a little speculation and experiment- 
ing with a view of ascertaining the heat 
treatment that would give the best re- 
sults. Three flasks were tested to de- 
struction, that is until they burst, in order 
that the effects of the different heat treat- 
ments might be observed. 


pressure would have a much greater 
shattering effect than water. It is be- 
lieved that the tests give a fair indication 
of the shattering to be expected in case 
of the explosion of a flask on a naval 
vessel. 

The accompanvine illustration 
the flasks after the test. It was expected 
that flask No. 22, quenched at 1600° F. 
and annealed to 900°, would give a 
higher bursting pressure and shatter more 
than flask No. 34, which was quenched at 
1600° F. and annealed to 1200°. By 
annealing to 1200° instead of 900° the 
temper would be drawn more, softening 
the metal. This, it was expected, would 


shows 


LS 


ABTLE If. HYDROSTATIC AND BURSTING TESTS 

Test 4 Bursting 

Diameter pressure, Expan- Permanent set pressure, 

in inches Ib. per sion, Per Ib. per 

Cylinder No. Outside Inside Length sq.in. cu.in. Cu.in. cent. sq.in. 

22 13,9 12% 5ft. lin. 5000 26.5 0.3 Ra 10,000 

34 13° 12§ 4ft.1l1lin. 5000 24.5 0.3 iz 14,000 

131 15° 128 2 ft. 11 in. no hydrostatic test made 3,500 
_HEAT TREATMENT—Cylinder No. 22 quenched at 1600° F. and annealed to 900° F. Cylinder 

No. 34 quenched at 1600° F. and annealed to 1200° F. Cylinder No. 131 quenched at 


and annealed to 1200° F. 





1600° F 
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reduce the bursting pressure and de- 
crease the shattering propensities. 

Just the reverse of the expected hap- 
pened, however, and the fact that flask 
No. 131 agreed practically with flask No. 
34 and shattered to about the same extent 
indicates that the result was not acciden- 
tal. Other tests have been made with 
softer steel having a tensile strength of 
about 60,000 Ib., but this material, en- 
tirely contrary to theory, shattered worse 
than any other tried. 


Effect of Water Meters in 
Reducing Water Waste 
at Decatur, IIl.* 

By F. H. RUTHRAUFFT 


As to the effect of installing water 
meters at Decatur, Ill., I simply state the 
facts as I have found them during my 
22 years’ experience in the Water Depart- 
ment in Decatur. 

The first five years I served as water 
inspector and worked faithfully in an 
effort to stop the waste, which was enor- 
mous, due to carelessness on the part of 
the consumers and to defective plumbing. 
In 1896 I employed four assistants, with 
the avowed intention of stopping all 
leaks. I again went over the city in 1898 
with four assistants. I had citizens by 
the score brought into our police courts 
and prosecuted them for willful waste. 

After about five years’ labor along this 
line I began to get discouraged. I found 
that a great many of our citizens believed 
we had an inexhaustible supply of water, 
and could not see any good reason why I 
should be so extremely anxious about this 
matter. 

Consequently, I began to look for some 
other plan, believing that if this waste 
were allowed to continue, taking into con- 
sideration our rapid increase in popula- 
tion, we would in a short time find our 
supply short, or be at an unnecessary ex- 
pense for additional machinery, mains 
and enlargement of our reservoir and 
filter plant in handling water merely to be 
wasted. 

In 1901, I recommended to the council 
the adoption of the water meter on all 
services, but no action was taken. Again 
in 1902 I urgently recommended the same 
plan, and was then ordered to have all 
livery stables, hotels and laundries in- 
stall meters. In the spring of 1908, the 
council ordered all services metered by 
July 1, 1908. The results are as follows: 

Apr. 31, 1904, the end of our fiscal 
year, we had 2112 services recorded; five 
consumers for each service gave us 10,- 
560 consumers; 987 of these services 
were metered. (There was no record 
kept of water pumped prior to 1903.) 
However, with 10,560 consumers, 4935 of 





*Abstract of a paper read at the an- 

nual meeting of the Tllinois Water Sup- 

ply Association, at Urbana, Tll., Mar. 5-6. 
+Water Inspector, Decatur, TIL. 
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them metered, there was pumped for this 
year 1,023,463,180 gal., which gave us a 
per capita consumption of 266 gal. 

For the fiscal year ending Apr. 31, 
1911, we had 4939 services in use; 4933 
of them being metered. (The ser- 
vices unmetered are large consumers.) 
This gives us, on a basis of five consum- 
ers to the service, 24,695 consumers. 
There was pumped during this year 
1,124,212,338 gal., which is 100,749,158 
gal. in excess of that for 1904. 

With an addition of 14,135 consumers, 
we now have a per capita consumption of 
less than 125 gal. (as against 266 gal. in 
1904). It is my belief that if the six 
consumers previously mentioned were 
metered, this consumption would be less 
than 100 gal. 

We have accomplished by the enforced 
use of meters at least a 30° reduction 
in the average householder’s bill. Under 
the old flat-rate system a seven-room 
modern house would cost him per 


Six 


$17 





GENERAL DESIGN OF MALLET SIMPLE LOCOMOTIVE 
PENNSYLVANIA R.R.; ALL CYLINDERS 27x28 IN. 


year, and under our present system the 
yearly bill should not exceed $12. 
have also cut the per capita consumption 
from 265 gal. to 125 gal., saving an un- 
necessary pumpage of 1,270,928,175 gal. 
each year. 








The Conerete Arch of 420-ft. Span 
which was proposed for the new Bloom- 


field bridge at Pittsburg, Penn., has been 


disapproved by the Finance Committee 
of the City Council, and as a result it is 
expected that this bridge will be built 
of steel. An appropriation of $500,000 
had been made for this bridge, but the 
director of the Public Works Depart- 
ment recently introduced to the Council 
an ordinance calling for an additional 


which added to the 
the Bloomfield bridge on account 


$275,000, 


wus to be 


cost of 


of a change in its design from steel to 
concrete. The total length of the bridge 
which was proposed to be built of con- 
crete was to have been 1970 ft. This 
was to inelude one single arch, 420 ft. 
in span (about 92 ft. longer than the 


present longest concrete arch), and sev- 


eral 190-ft. spans with the remainder of 
the structure made up of 30-ft. spans. 
The consulting engineer, Emil Swensson, 
advised the Council against the con- 
crete bridge on the ground that a steel 
bridge would be sufficient to answer the 
purpose and could be built within the 
original $500,000 appropriation. His 
recommendation was accepted by the 
Council and the additional $275,000 ap- 


propriation killed. 
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Mallet Simple Locomotive: 
Pennsylvania R.R. 


A new development in the Mallet 
duplex type of locomotive is seen in an 
engine built recently for the Pennsyl- 
vania R.R., in which the usual compound 
arrangement is abandoned and all the 
four cylinders take high-pressure steam. 
The reason for this is that for the power 
required, the low-pressure cylinders of a 
compound engine would have 
large as to foul the 
The boiler pressure is 
being only 160 lb. The engine is of the 
2:8:8:2 class, and is being tried for 
heavy freight service for the steep 
grades of western Pennsylvania. The 
engine was built by the American Loco- 
motive Co., but is somewhat experi- 
mental, in order to see what modifica- 
tions may be necessary if the general 
type should be adopted. The general di- 
mensions of the engine are as follows: 


been so 
clearance 
unusually low, 


lines. 


(2:8:8:2) FOR THE 


DIMENSIONS OF MALLET SIMPLE 
COMOTIVE: 


Driving 


LO- 
PENNSYLVANIA R.R. 


wheels, 16 (8 in 


each Sroup) < ...««: ose 490 3K. 
Truck wheels, 4 (2 each 
2) ae en eee 2ft. 6in. 
Tender wheels, 8....... . 2ft. 9in. 
Wheelbase, driving (each 
group) 15 ft. 6in. 
ROGUE asm Seeds $1 ft. 10in. 
Total engine 57 ft. Sin. 
PERG. sachets 22 ft. 11 in. 
Engine and tender.... 88ft. 2in. 
Truck axle to first driv 
WEN os a wane anew 8 ft. Tin 
Truck axle to last driv. 
SAIS 3 calc sawn ewk. 7 ft. @Oin. 
Length over pilot and 
tender coupler ..... 98 ft. 334 in. 
Weight in working order 
PTOmt Grivere. cw. c 6s ; 216,500 Ib. 
BUGGY GQEEVOES 6 6c 6 ice ceasins sie 221,000 Ib. 


SOtal OM GriVere. «<6 escec cece 


‘ $37,500 Ib. 
Max, axle load; front, 56,000: 


WO 2G eck eead Wak hale ce wes 63,000 Ib. 
One CROW  SYRCN Sik hc dake 22,500 Ib. 
Engine, total (empty, 425,- 
OUR. s:ae GRR 0 Panic dle care ees $82,500 Ib. 
Tender, loaded 186,400 lb. 
Cylinders, four . 27x28 in. 
Spacing, c. to c a5 4 7 ft. 2 in. 
Width over cylinders....... 10 ft. 4 in. 
Boiler, diameter..7 ft. 354 in. to 8 ft. 8 in. 
tail to center line..... 10 ft. 31% in 
Working pressure....... 160 lb. 
MRTOTES 6 2 ii nea oda eee 12x8 ft 
Tubes; No. 282; diameter... ; 2% in 
Length over tube plates 24 ft. 8 in. 
Heating surface: tubes 5717 sq.ft. 
Firebox 104 sq.ft 


Superheater tubes 1602 sq.ft 


WOEEE  cacnaxcesad Gteans 7723 sq.ft 
Smokestack, height above rail 

15 ft. 3% in 

Water in tender... 9000 gal 

Ceal in tender. 15 tons 
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The Progress of the Com- 
mission Plan of City Gov- 
ernment to Jan. 1, 1912 


Two hundred cities of the United States 
had adopted the commission plan of city 
government up to Jan. 1, 1912, accord- 
ing to the table which we present here- 
with. This fact becomes all the more 
notable when it is stated that the adop- 
tion of the commission plan was scarcely 
more than begun until 1909. 

As many of our readers know, the com- 
mission plan, as now understood, was 
first adopted at Galveston, Tex., in 1901, 
to meet the situation caused by the Gal- 
veston flood of the previous year, with 
which situation the old city government 
seems to have been unable to cope. 

The plan was tried four years before a 
second Texas city (Houston, in 1905) 
adopted it. No city adopted the plan in 
1906, but during 1907 it was given a 
start ahead through its adoption by Des 
Moines, Ia., and eight other cities, the 
majority of which, as might be expected, 
were in Texas. The year 1908 saw only 
six cities added to the list, but in 1909 
there were 29; in 1910, 58; while in 1911 
the table shows 95 more additions. These 
yearly figures, combined with seven cities 
with unknown dates of adoption, bring 
the total up to 206, at the clese of 1911. 
The figures, however, are subject to re- 
vision. Their origin is stated in a foot 
note to our large table. It should be 
added that the table was compiled for 
“The International Year Book,” issue of 
1911, by a member of the editorial staff 
of this journal, and is here printed by 
permission. 

The accompanying smaller table (II) 
shows the distribution of commission 





TABLE If. GEOGRAPHICAT. DISTRIBU- 





TION OF COMMISSION PLAN CITIES, 
JAN. 1, 1912 
Maine Ree eahans A WS cscs ésdun 
New Hampshire. . 0 Indiana stecemoomiy at 
Vermont ae 0 Michigan Prarie 7 
Massachusetts... .. 6 Illinois bate 19 
thode Island O Wisconsin 3 
Connecticut : 0 — 
— N. Central 29 
New Icngland. . 7 
Iowa : 7 
New York....... O Minnesota 3 
New Jersey...... 7 Kansas 26 
Pennsylvania. O Nebraska 2 
PCIA WATS .s.0:5 00% 0 south Dakota 3 
POST VIGIG s 6066000 1 North Dakota.... 11 
— Wyoming ; 1 
BEDRGIO. s sowesw 8 Montana l 
Northwestern. . ot 
Witginia ....... 0 Missouri 
West Virginia ; 3. Arkansas am 
North Carolina 3 Texas ee. 29 
South Carolina... 1 Oklahoma > pies 17 
Georgia 2 Colorado er 3 
Florida 2 New Mexico i 1 
Southern...... 11 Southwestern. . 50 
8S Washington...... 8 
$ Oreeor ae 1 
1 California 12 
5 Arizona 
Kentucky 2 Nevada 
— Utah 5 
S. Central 20 Idaho 2 
Pacifie & Rocky 
Mt «> 228 
Total 206 


Au- 


Date Popula- 
thor- Date in tion, 
ity? Place voted? effect 1910+ 

Maine 
ST Gardiner i9il 5,311 
Massachusetts 
ST. B *Gloucester ue 38s Swan 24,398 
SLB *Haverhill.. 1908 44,115 
SL *Lawrence 1911 $5,892 
SL * Lowell —s = hw wae 106,294 
SLB *Lynn 1910 89,336 
SL *Taunton. 9909 kts 34,259 
New Jersey 
I, B tHawthorne 1911 1911 3,400 
L, tIrvington 1911 1911 Li sit 
LB +Margate City... 1911 1911 129 
SL rOcean City.... 1911 1911 1,950 
S LB ftPassaic........ 1911 1911 54,773 
SL tRidgewood . 1911 1911 5,416 
5S LB Trenton 1911 1911 96,815 
Maryland 
SLB Cumberland 1910 L910 1,839 
West Virginia 
SLB *Bluefield 1909 1909 11,188 
SLB *Huntington 1909 1909 31,161 
S LB *Parkersburg. . 1911 1911 17,842 
North Carolina 
ST. B *Greensboro 1911 1911 15,895 
SLB *High Point 1909 1909 9,525 
5S LB *Wilmington.... 1911 1911 25,748 
South Carolina 
S 1B +Columbia 1910 1910 26,319 
Georgia 
ST +Cartersville.... 1911 4,067 
Il, Marietta...... 1911 5,949 
Florida 
L Green Cove 
Springs...... 1911 (?) 1,319 
L Passagrille..... 1911 (?) not 
given 
Alabama 
S1,.B 7Birmingham... 1911 1911) = 132,685 
SL 7Cordova 1911 334 1,747 
SL THartsell....... 1911 1,374 
SLB 7fHuntsville..... 1911 7,611 
5S LB 7Mobile iba eee 51,521 
S LB tMontgomery... 1911 1911 38,136 
SL TTalladega...... 1911 econ 5,854 
sL TTuscaloosa..... 1911 $8,407 
Mississippi 
SLB 7Clarksdale..... 1910 1911 4,079 
SL TGulfport....... 1911 eres 6,386 
SLB 7Hattiesburg.... 1910 1911 11,733 
Ss PEMUTOL . wc sis coe” SE OD nae 8,465 
Louisiana 
S LB tsShreveport.... 1910 1910 28,015 
Tennessee 
5S LB *Chattanooga... 1911 44 604, 
L Etowah....... roe 1,685 
SL *Knoxville..... 1911 1912 36,346 
5S LB *Memphis 1909 1910) -131,105 
L *St. Elmo...... 1911 1911 2,426 
Kentucky 
SL Lexington..... 1911 1912 35,099 
SLB tNewport.. 1910 Pr 30,309 
Michigan 
L trast Jordan.... 1911 2,516 
L tFlint 38,550 
SL Fremont 1911 = 2,009 
Ss B tHarbor Beach... 1910 1910 1,556 
5S LB fPontiac 1911 1911 14,532 
S LB *Port Huron.... 1910 1911 18,863 
SLB Wyandotte.... 1911 1911 8,287 
Illinois 
L TBraceville..... 1911 1911 971 
S LB Carbondale 1911 1911 5,411 
'This list is based primarily on one” 
kindly supplied by the National Muni- 
cipal League, which included for most of 
the places all the classes of information 
given in the table except the dates the 
plan went into operation. The league 
list was checked and slightly extended 
by a list of names of cities only, sup- 
plied by the Short Ballot Organization, 
Which list was understood to include 
only such cities as comply with a fixed 
standard for commission government, as 
verified by correspondence or by study 
of charters or other statutes. Both the 
lists named had been revised to about 
Jan. 12, 1912. The table formed as thus 
far stated was further checked, some 
caps in “Date voted” and “Charter or 
general law” columns filled and the 
“Date in effect’ column added from one 
of the many detailed tables in Brad- 
ford’s “Commission Government in Amer- 
ican Cities,” which tables appear to have 


been 
or 
the 


ome 





1911 


TABLE IT. 








brought down 
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COMMISSION PLAN CITIES TO JANUARY, 


to 


table 


about 
The first or left-hand column of 
accompanying 
two or three of the authorities cited 


indicates 


the 


middle 


which 


Au- 
thor- 
ity? 
SLB 
SLB 
SLB 
SLB 
SL 
SL 
SLB 
SLB 
SLB 
SLB 
SLB 
SLB 
SLB 
SLB 
SLB 
SLB 
SL 
SUB 
SLB 
SL 
S1rB 
SLB 
SLB 
SLB 
SLB 
SLB 
SLB 
Ss IB 
SLB 
SL 
SLB 
SLB 
SLB 
SL 
SLB 
SLB 
SLB 
SLB 
SLB 
SLB 
SLB 
SLE 
SLB 
SLB 
SLB 
SLB 
SL 
SLB 
SLB 
SLB 
SLB 
SLB 
SL 
SLB 
SLB 
SLB 
SL 
SL 
SLB 
5S LB 
SLB 
SLB 
Ss 
SLB 
SLB 
5 LB 
SL 
SLB 
SLB 
SLB 


include 


but 


information 


As a 


authorities 
cities 
mission 


2g 


Place 


Date 
voted* 


Illinois, continued 


reporte d 


as 


Short 


National Municipal 


ford; 
note. 


"Date 
acceptance 
vote. 


of 


ular 


'By 


*Charter. 


AS a 


lative 


by 


popular 
means a 
authorized 
stead 
lature 


all 


as 
voted 
by 


U. S. Census. 


rule Charter 
grant, 
vote 
charter 


local 
of one passed 
State Law 


Ballot 


*#State La. 


subject 
Home 
framed 
charter 


what 
thus 


1912* 


Date 
in 
effect 


1911 
1911 
1911 
1911 
1911 
1911 
1911 
1911 
1911 
1911 
1911 
1911 
1911 
1911 
1911 
1911 
1911 


1911 
1910 


1910 
1908 
1908 
1911 
1910 
1911 
1910 


1911 
1910 


1910 
1909 
1909 


i9il 


Popula- 
tion, 
19104 


5,165 
31,140 
7,216 
25,976 
6,594 
1,627 
3.424 
15,326 
9 307 





9,001 
10,365 
10,600 


1,118 
2,669 
2,205 
9,272 


1304 

1910 12,687 
1911 2,545 
1911 3,214 
1910 9,058 
1910 2,333 
1910 2,446 
1909 16,364 
1909 10,480 
1910 9,052 
i9LO $2,331 
1908 19,363 
eeied 5,722 
1910 1841 
1911 2,872 
1910 7,862 
1910 12,463 
1910 14,755 
; 3,302 
1910 43,684 
1910 7,034 
1909 52,450 
9,350 

124,096 

1909 5,AAS 
1907 3,873 
1909 6,188 
1911 10.753 
2,103 

1910 1,275 
1910 1,367 
1910 5,791 
8.392 

1910 3,656 
1910 3,854 
1909 14,0904 
in their list, 
other of the 
vouched for. 


noted that all three 


TCiUMtON. ....<. 3. 1911 
PROMO 6.x oss 5 1911 
i) 1911 
RIGME oS a oe Xie 1911 
tForest Park.... 1911 
fHamilton...... i911 
fHillsboro...... 1911 
fJacksonville... 1911 
7Kewanee...... 1911 
PMPOUMG ccc e 1911 
rOttawa.. 1911 
i ee 1911 
tRochelle ace Ake 
TRock Island... 1911 
TSpringfield..... 1911 
tSpring Vatley.. 1911 
fj Waukegan..... 1911 
Wisconsin 
fAppleton...... 1911 
TEau Claire..... 1910 
Oshkosh....... 1911 
lowa 
7Burlington..... 1909 
yCedar Rapids. . 1907 
*+Des Moines 1907 
t¥ort Dodge 1910 
tT Keokuk. . ss 3909 
+ Marshalltown 1910 
TSioux City..... 1910 
Minnesota 
{Faribault ..... 1911 
; Mankato...... 1910 
st. Cloud... 298 
Kansas 
tAbilene....... 1910 
yAnthony...... 1909 
7Caldwell....... 1909 
TChanute...... 1911 
7Cherry vale..... 1910 
+Coffey ville 1909 
Counci! Grove... 1911 
Dodge Citys 1910 
i i-mporia 1910 
Eureka. 1910 
Girard ee EEO. 
tHutchinson 1909 
j Independence 1909 
tlo'a 1910 
j Kansas City... 1909 
j Leavenworth... 1908 
t+Manhattan.... 1911 
TMGTION. . wc 5s 1910 
tf Neodosha.. . 1910 
TNewton.....6. 1910 
TE MISONS «ss 6 vce 1909 
+Pittsburg...... 1910 
TROY «ca ere 1911 
;i1opeks........ 1909 
jWellington.... 1910 
FT WICOS cscs 1909 
Nebraska 
Beatrice..... 1911 
TPORINDR, 5. 6s 5 1911 
North Dakota 
; Bismarck . 19_9 
TMORGBR... 6. .<: 1907 
WN 3 c2 Sas 19C9 
South Dakota 
tAberdeen...... 1911 
fCanton ‘ 
fChamberlain. 1910 
fF Dell Rapids. L910 
ELL ae 1910 
ROME 6c arenare oats 1911 
be eee 1910 
FRapid City. . 1910 
fSioux Fails 1908 
the various cities 
does not indicate 
given is 
rule, it will be 
list each 


city, 
having 
Sovernment 


except 
adopted 


in 1911. 
Organiaztion; L 


League; 
explained 


generally 
the 


to 


by 


in the 


the 
means ¢ 


B 


means 
locality, 


state 
local 
Rule 


the 
by 


for 
com- 


Brad- 


preceding 


date 
pop- 


tHome Rule Law. 
means 


legis- 


adopt ion 
Charter 


a popularly 


commission, 
state 
general 


in- 
legis- 


act, 


usually subject to adoption by any muni- 


cipal 


classes 


corporation 
specified in 


with 
the 


the 


act. 


class 


or 
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Au 
thor 
ity? 
SLB 
SLB 
SoB 
SLB 
B 
SurB 
LB 
SL 
SLB 
SLB 
SLB 
LB 
LB 
SLB 
SLB 
SLB 
LB 
SLB 
SLB 
LB 
B 
Ss B 
SLB 
I. 
SLB 
SL 
5s LB 
B 
LB 
I 
B 
LB 
SLB 
SLB 
SLB 
SiB 
SLB 
SLB 
SL 
S L 
SLB 
5S LB 
SLB 
SLB 
SLB 
S$ LP 
L 
SLB 
SLB 
SLB 
LB 
L 
SL 
SL 
SL 
SLB 
SL 
FF 
SLB 
SLB 
SL 
SLB 
SLB 
SLB 
SLB 
SLB 
5 
L 
SL 
SLB 
SLB 
SLB 
SL 
S$ L 
SLB 
SLB 
SLB 
SLB 
SLB 
L 
SLB 


Chat 





> 


< 


Place 
south Dakota, 
t Vermillion 
fYankton 
Wyoming 
Sheridan...... 
Montana 


+ Missoula... . 
Texas 
0 
+Aransas Pass... 
TO + 2s eee 
sa ae 


Beaumont..... 
*Corpus Christi. . 
WEMNNNE «0.5 6.cmce 
PDGHINOM . 5c cccs 
SRIKNGIL . . <0 
Fes ERO & 6 0 


rGalveston 
tGreenville..... 
Harlingen..... 


*Houston 
+ Kennedy 
; Lyford 


T MCAT CN... 60:06 
jMarble Falls... 
*Marshall....... 
Orange 
*Palestine 

Port Arthur... . 
tPort Lavaca... 
fSan Benito.... 


Sherman...... 
+ Terrell 
*Waco 

Oklahoma 


TArdmore...... 
t Bartlesville 
{Duncan 
+Enid.. 
Fl Reno...... 
Guthrie. 


+++ 


Holdenville.... 
PAWtOR . oo sa 
t{McAlester..... 
tMiami ; 
t{Muskogee...... 
tTOklahoma City. 
tPurcell 
FOAPIUIPS. . 02.00. 
TStillwater...... 
tTulsa 

t Wagoner 


+++ etttttt+ 


Colorado 
tColorado 
SPTIMES «5 oss 
tGrand Junction 
tPueblo 


New Mexico 
tf Roswell . 


Washington 
Centralia 
Chehalis 

t Hoquiam : 
North Yakima. 
2 . 


tSpokane 
tTacoma. 
tWalla Walla... 


Oregon 
tBaker City.... 
California 
tBerkeley ...... 
tModesto....... 
tMonterey...... 
tOakland....... 
FEOMODA, ....... 0 
tRiverside...... 
tSacramento.... 

tsan Diego 
San Luits Obispo 
tsanta Cruz 
tStockton 
tVallejo 
Utah 
} Logan. 
tMurray... 
tOeden 
iProvo 
fSalt Lake (¢ 
Idaho 
Boise 


Lewiston 


+ 
4 


rier rState law 


given by Bradford 


Date 


voted 


Date 
in 
eltect 


continued 


Popula- 
tion, 
1910* 


1910 1910 2,187 
L910 1910 3,787 
1911 1912 8,408 
1911 1911 12,869 
19it ontacd 9,204 
1910 1910 1,197 
1909 1909 29,860 
1910 1910 not 
given 
a ; . 20,640 
1999 1909 8,222 
1907 1907 92 104 
1907 1907 13,632 
L910 1910 not 
given 
1907 1907 39,279 
1907 1907 73,312 
1901 1901 36,981 
1907 1907 8,850 
1910 1910 not. 
given 
1905 1905 78.800 
1910 1910 1,147 
1910 1910 not 
given 
1911 1911 not. 
given 
1910 1910 1,061 
1909 1909 11,452 
ent ; ; 5,527 
1909 1909 10,482 
1911 7,663 
19109 19099 1,699 
1911 1911 not 
given 
1911 not 
given 
agree . 12,412 
1910 1911 7,050 
1909 1909 26,425 
L908 1909 8,618 
1910 1910 6,181 
1910 1910 2,477 
1909 1909 13,799 
1910 1911 7,872 
1911 1911 11,654 
1911 2,296 
1911 7,788 
1910 1910 12,954 
1910 1910 2,907 
1910 1911 25,278 
1911 1911 64,205 
1910 1911 2,640 
1910 1910 8,283 
1911 3,444 
1908 1909 18,182 
1910 1911 1,018 
1909 1909 29,078 
1909 1909 7,754 
1911 44,395 
1910 6,172 
1911 (2) 7,511 
1911 1,307 
1911 1911 8,171 
1911 14,082 
1911 No 3,000 
such 
post 
1910 1911 104,402 
1909 1910 83,743 
1911 er 19,364 
1910 1910 6,742 
1909 1909 10,434 
1910 1911 1,034 
1910 1911 $923 
1910 1911 150,174 
1911 19il 10,207 
<r 15,212 
1911 ; 14,596 
1909 1909 39,578 
1910 1911 5,157 
1911 1911 11,146 
1911 . 23,253 
1911 1911 11,3140 
1911 7,622 
1911 4.057 
1911 25 580 
1911 $,925 
1911 92,777 
17,358 
1907 1907 6,043 
tHome rule law 
*By U.S. Census. 
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Cities by states and groups of states. 
There are commission cities in every one 
of the eight groups of states, and in 34 
of the 48 states. Of groups, the north- 
western leads with 54 commission cities, 
but the southwestern group a close 
second, with 50. New England, with 
seven cities, tails the list, but is only one 
behind the eight of the Middle states. 
Texas with 29, Kansas with 26 and Okla- 
homa with 19 lead the several states. 


is 








Abstracts of Reports of the 
American Railway Engin- 
eering Association 
TUNNEL VENTILATION* 


On the question of tunnel ventilation, 
no definite conclusion has been reached, 
but the committee leans to a belief that 
artificial ventilation is usually unneces- 
sary in American steam-railway tunnels 
of less length than 2000 to 2500 ft., and 
that probably the most efficient form of 
artificial ventilation for American steam- 
railway tunnels is to force air into one 
end of the tunnel by fans powerful 
enough to drive the smoke out ahead of 
the train. This method was adopted for 
the Elkhorn tunnel on the Norfolk & 
Western Ry., and is admirably described 
by Chas. S. Churchill in the Transactions 
of the American Society of Civil Engi- 
neers (Vol. 54, part C). Plants similar 
to that constructed for the Elkhorn tunnel 
have been installed as shown by the 
record given in the accompanying table. 
The Baltimore & Ohio Ry. is now experi- 
menting on single- and double-track tun- 
nel ventilation, but the various methods 
used in the different tunnels are at such 
great variance that no conclusion has as 
yet been reached. 


*From the report of the Committee on 
Roadway. 
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SWITCHES AND FrRocst 


LENGTH OF SwiTcH RAILs—In de- 
termining the lengths of switches it is 
necessary to provide for the following 


general classes of turnouts: (A) Turn- 
outs to be operated over the divergent 
route at the maximum practicable limited 
speed. (B) Main line turnouts and cross- 
Overs to be operated over the divergent 
route at low speed. (C) Yard turnouts. 
(D) Turnouts requiring frogs of large 
angle. 

Another point considered was the eco- 
nemical cutting of a 33-ft. rail; and the 
question of using the full 33 ft. as one 
of the lengths of switch rail has been 
very fully discussed by the committee. 
The main objections to the use of a 
33-ft. switch are (1) the length being the 
same as that of stock rail (unless a 
special length of stock rail is used), one 
joint of the latter must necessarily come 
near the point of the switch and the other 
joint ahead of and near the heel of the 
switch, often necessitating the clipping of 
the angle bars; (2) the great length of 
laterally unsupported rail. 

But the location of the joints of the 
stock rail 40 in. ahead of the point and 
heel of switch is not seriously objectiona- 
ble and the clipping of the angle bars is 
not an expensive operation and does not 
seriously weaken the joint. Switches 33 
ft. and even 45 ft. long have been suc- 
cessfully used to such an extent that 
there seems to be little ground for appre- 
hension on account of the length of 
laterally unsupported rail. Lengths of 27 
and 30 ft. have been suggested; the 
angles would be respectively 22 and 10% 
greater than for 33 ft. 

The longest switch points are to be 
used in those turnouts where the highest 
speed is desired. These switch points 


+From the report of the Committe 
Track. 
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RECORD OF TUNNEL VENTILATION 
Under Plans of Chas. S. Churchill and C. C. Wentworth 
Cu. ft. 
Date air de- 
In- Loca- Tunnel vered 
of tion er min 
stalla- Rate of of Length, Section, Contents, through 
Tunnel tion grade fans ft. sq.ft. cu.ft. tunnel Remarks 
N. & W. Ry. Lower Train ton rating 
Elkhorn, Coaldale, 6-01 +1.4°°E end 3000 ST 235 705,000 400,000 ine. in 1901, 100 
W. Va ea tons 
C. & O. Ry. 
Big Bend, EK. Hin- ; Leth Upper Train ton rating 
ton, W. Va 12-02 +0.4°°E end 6500 ST 250 1.625.000 300,000 ine. 228 tons 
P. RR: 
Gallitzin, W. Al- Lower 
toona, Pa. 1-05 +0.5°°.W end 3600 ST 324 1,166,400 502,000 
Pr. h Tubes 1 tube 2 tubes, 520 sq. 
Washington, D. C Upper 1050 260 ft. Station end 
station 12-OF =+0.13°¢°S end sta. 76026 tracks 3,371,800 640,000 variable 
rR. KE. Special installation 14 fans for emergency uses, vent. of 
tubes that are 4135 ft. to 7357 ft. long 10,000 to 
North and Fast 
Rivers, ey o-10 995 111,000 
B&O.R.R 
Kingwood, Tunnel- Lower I n ton iZ 
ton, W. Va... 12-10 +1.0°.E end 1138) ST 352 1,458,000 600,000 — ine. 150 to 
C & O. Ry 
Lewis, Alleghany Lower 
va... ; 6-11 +1.149 W end 1026 ST SIS 1,280,200 508,800 
N. Y. C. lines Lower | ra er 
Weehawken, N. J S-11 +0.25°° FE end 1365 DT 469 2,047,200 512,000 la 
P. R.R 
B.& P. tunne!, Bal Upper 193 tra pe 
timore, Md 9-11 +1.32°7S end 1963 DT 432 2,150,000 300,000 da 
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will necessarily get severe usage, there- 
fore they should be made from the very 
best rail. If made from the second or 
third rail from the top of the ingot, they 
eliminate as far as possible any chance 
of defect in the rail. These rails are, as 
a rule, 33 ft. in length. The lengths of 
switches recommended can be made from 
33-ft. rails without any waste. 

These and other considerations led the 
committee to recommend the following 
length of switch points for the four gen- 
eral classes of turnouts named above: 
(a) 33: fi.2-(b) 22 fer (ec): 16 Ht. (a) 
11 ft. 

SWITCH AND FroG ANGLE—A purely 
theoretical investigation of the rate of 
turning of a locomotive at the switch 
point and of the angle between the stock 
rail and a line passing through truck 
centers of a car leaving the switch, indi- 
cates that an approximate balance be- 
tween the deflection through the switch 
point and the deflection through the lead 
is attained when the switch angle equals 
one-fourth the frog angle. This propor- 
tion has been found to work out well in 
practice. It seems to be certain that 
when the switch angle exceeds one-fourth 
the frog angle, the switch point presents 
the worst feature in the alignment of the 
turnout and there is an economic loss 
both in the space occupied by the turn- 
out and in the cost of the turnout. 

With a 6'4-in. heel distance and '4-in. 
thickness of point, the above relation be- 
tween switch angle and frog angle would 
make the length of the switch in feet 
equal to twice the frog number. 

FroG NUMBERS—In 1908 the frogs most 
used appear, from a table compiled by 
the ENGINEERING News, to have been 
Nos, 10, 7, 8; 9; 6,15, 12, 20, 11, 14:and 
16 in the order named; No. 10 frogs 
being used by 55% of the roads tabu- 
lated and No. 16 by only 5%. But the 
roads using No. 11 included the Chicago, 
Burlington & Quincy, Great Northern, 
Michigan Central and Northern Pacific; 
and those using No. 16 included the Balti- 
more & Ohio, Erie and Lake Shore & 
Michigan Southern. 

No. 7 frogs are rapidly disappearing, 
being supplemented by No. 8’s; the rela- 
tive number of No. 10’s is also diminish- 
ing, with a corresponding increase in the 
proportion of frogs of higher numbers. 

It seems desirable for class A turn- 
outs to use the highest number of frog 
which is economically consistent with the 
longest switch point. For class B, the 
great preponderance of present practice 
is in favor of No. 10 frogs, but the choice 
of this frog would leave an unfilled gap 
between this and the highest number 
frog; besides, a No. 10 turnout with a 
16'4-ft. switch is little better in its worst 
feature than a No. 8 turnout with the 
same switch, while a 22-ft. switch would 
unduly increase the degree of lead curve. 
For class C the trend of present practice, 
if not the preponderance of practice at 
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For 
class D, no number of frog can be speci- 
fied, as this class includes a multitude of 
special cases. 

RECOMMENDATIONS—For frogs over No. 


this date, is in favor of No. 8 frogs. 


6 up to and including No. 10, 16'4-ft. 
Switch points are recommended; 22-ft. 


points for frogs over No. 10 up to and in- 
cluding No. 14; 33-ft. points for frogs 
over No. 14, and 11-ft. points for No. 6 
and under where they are required. 

Frogs of Nos. 8, 11 and 16 are recom- 
mended as meeting all general require- 
ments for yards, main-track switches and 
junctions. New work should be laid out, 
so far practicable, for these three 
frogs, so as to effect the gradual elimina- 
tion of frogs of other numbers, lessen 
the cost of manufacture and decrease the 
amount of stock carried. 


as 


TESTS OF SHEET PILING* 


The procedure suggested for these ex- 
periments was that a strong concrete 
open-top box be made, across the middle 
of which a vertical plate diaphragm of 
tempered spring steel could be set; this 
diaphragm being held in place against 
horizontal motion at its top and bottom. 
On both sides of this diaphragm the box 
would be simultaneously filled with the 
material to be tested, as sand; thus repre- 
senting (when the box is full) sheet 
piling driven in sand. 

The sand was then to be removed from 
one side of the diaphragm, as would 
occur when a trench is excavated pro- 
tected by sheet piling. After the dia- 
phragm had assumed the curve due to the 
pressure of the sand its curved shape was 
to be accurately determined and a closely 
fitting template made to record its curva- 
ture. 

In order to determine the amount and 
distribution of the sand pressure, the dia- 
phragm would then be removed from the 
box and placed horizontally, supported at 
its ends at the same points it was sup- 
ported by when vertical in the box. A 
number of metal strips should be pro- 
vided, each long enough to reach across 
the diaphragm, but of varying thickness 
to make up any required weight, and of 
equal width. 

These would be piled at equal intervals 
on the diaphragm until it reaches the 
exact curve of flexure which was given it 
by the sand and recorded by the tem- 
plate; bearing in mind that the tops of 
the successive piles of metal strips must 
be on a curve of some uniformity (which 
may be called the curve of load) without 
such irregular outline as that of a bat- 
tlement, and carried over the supports on 
the line indicated by the curve approach- 
ing them. The total pressure, and the 
center of pressure, would thus be de- 


*From the report of the Committee on 
Wooden Bridges and Trestles. A discus- 
sion of “The Strength of Sheet Piling,” 
by the same committee, was published in 
our issue of June 15, 1911.—Ed 
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termined, it is thought, with considerable 
accuracy. 

As a check, the flexure curve of the 
diaphragm already found could be plot- 
ted to a convenient scale, and successive 
differentials taken thereof up to and in- 
cluding the fourth. As the equation of 
this flexure curve is unknown, the differ- 
entiation would be done graphically, re- 
membering that the first differentiation 
gives the curve of tangents to the flexure 
curve; the second the curve of moments: 
the third the curve of shear, and the 
fourth the curve of load, which should 
agree with the curve of load deter- 
mined by the first method—that of 
weights superimposed on the horizontal 
plate. 

Other materials than sand need testing, 
such as a heavy semi-fluid mud, and bal- 
last. In each case the angle of repose 
would be noted of the unretained ma- 
terial, and its weight per cubic foot. 

In order to obtain definite conclusions 
the concrete box and steel diaphragm 
should be of rather large size; and to 
prevent the friction of the retained ma- 
terial on the sides of the box from affect- 
ing the result materially, narrower steel 
plates could be placed on each side of the 
main diaphragm, observations being taken 
on the main plate only. 

The investigation could be extended to 
determine the pressure on abutments, 
which are generally filled against gradu- 
ally on one side only. It seems probable 
that under such mode of filling, the total 
pressure would be greater, and its center 
lower, than in the case of sheet 
piling. 

WATERPROOFING MASONRY 


Impervious concrete can be made with- 
out special waterproofing, by (1) using 
a suitable gradation of aggregates and 
the proper amount of cement, (2) rein- 
forcing the concrete to counteract tem- 
perature and shrinkage stresses, and (3) 
in depositing to use the proper care and 
amount of work to secure a dense con- 
crete. 

In using waterproofing material such as 
felt, in connection with coal-tar pitch or 
asphaltum, fair results are obtained, when 
the weather conditions are favorable, and 
when the work can be done without inter- 
ference or obstructions and by working 
continuously until completed. When the 
work is done at an unfavorable season, 
or when work is done in distinct separate 
periods and sections, under difficulties 
such as track operations, undue haste in 
completing the work necessitated by 
special circumstances, the results have 
generally been unsatisfactory. 





The 24-Hr. Time System in which the 
hours of the day and night are numbered 
from 0 to 24, beginning at midnight, is to 


be adopted on the French government 
railways, beginning with next summer's 
schedule 

*From the report of the Committee on 


Masonry 

























































April 4, 1912 


Laying a Submerged Flexible 
Joint Water Main in a 
Swift Mountain Stream* 

By FRANK REED 


The extension of a 30-in. water main 
for hydraulic-mining operations in New 
Zealand included the building of a 2-mile 
inverted siphon and the crossing of a 
swift mountain stream. 

This mountain river, the Taramakau, 
flows from the Southern Alps, which lofty 
range constitutes the backbone of the 
South Island of New Zealand. From the 
base of the ranges to the Tasman Sea the 
distance by river is about 15 miles, over 
which the inclination of the river bed 
averages 5 ft. per mile, and the velocity 
of the current varies between 4 and 6 
miles per hour, dependent upon the vol- 
ume of water flowing. 


At the line of crossing, which was 
chosen on account of the even shingle 
and sand bottom, freedom from snags, 


and from evidence of scouring, the width 
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Fic. 1. PONTOONS USED FOR 
of the stream varies from 650 ft., at time 
of low water, to 2900 ft. in time of high 
flood, the maximum depths being 7 ft. 
and 18 ft., respectively, under the two 
different conditions. 

METHODS OF LOWERING PipE—In the 
United States several methods have been 
employed, viz.: 

(1) Lowering by ropes and derricks 
from the downstream side of barges or 
floats, sections of flexible-joint pipe, 
which, when of large size, are supported 
during lowering by a cradle, truss, or 
other suitable apparatus. 

(2) Floating the main onto the line of 
crossing, and sinking in one section, the 
whole length being previously joined to- 
gether on the upstream bank. This 
method is applicable to light malleable- 
iron or steel pipe, crossing streams hav- 
ing an even bottom and little current. 

(3) Lowering by Phillips’ patent cais- 
son into a dredged trench disconnected 
sections of the pipe, to be joined and 


*Paper read before the Institution of 
Mining and Metallurgy, London, Eng- 
land, Jan. 18, 1912 

*M. Inst. M. M., Mines Dept., Welling- 
ton, New Zealand. 
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calked by divers. This method has been 
employed in harbors for sewage outfalls 
beyond low water, but it is not at all ad- 
visable that joints which are to be sub- 
jected to high pressure should be made 


under water by divers; to make such 
joints watertight, when working ashore 


under favorable conditions, requires care- 
ful work.* 

In the of the Taramakau River 
crossing, the abnormal conditions to be 
encountered, on account of the velocity 
of the current and the frequency of sud- 
den and high floods, precluded the ap- 
plication of any of the above methods, 


case 


and it was decided by the author to use 
specially constructed pontoons (Fig. 1) 
separated by a well-hole, in the manner 
of a bucket-and-ladder dredge. 

The pontoons were connected overhead 
by strong trussed gantries, from which a 
steel joist was suspended longitudinally 
above the well-hole, for carrying three 
differential traveling pulley blocks, each 
of 7 tons’ capacity, by which the pipe 
could be carried and, when joined, could 


A 30-IN. CAST-IRON WATER MAIN UNDER 


be lowered down the well-hole to the 
river bed. By this method the operation 
of lowering was better controlled in the 
swift stream. 

PIPES AND FLEXIBLE JOINTS—The type 
and thickness of the main were de- 
termined by under-water conditions; risks 
of failure were minimized by a due re- 
gard to outside influences. All ironwork 
was designed for a working pressure of 
152 Ib. per sq.in., and was subjected to a 
hydrostatic test of double that pressure 
before leaving the foundry and again at 
the site of operations. Cast iron was the 
metal chosen, its weight being calculated 
to resist movement by current, and its 


*\ method very similar to the one de- 
scribed in this article was used in laving 
a 36-in. water main under Harlem River. 
New York City, in 1899 \ description of 
the work will be found in Engineering 
News of Mar. 22, 1900 The scow used 
was equipped only with a derrick and 
launching ways, into which the pipe was 
lifted by steel cables The weight of the 
pipe over the end forced the scow ahead 
fast enough for all purposes. The same 


method was also used in 1904 for a 24-in. 


water main at North Tonawanda, N. Y., 
described in Engineering News of Aug 
4, 1904 Tn this case the launching ways 
extended to bottom and the pipe was 
allowed to slide down by moving scow 


ahead. 


\ 


thickness to withstand wear by traveling 
All pipes were of 1'4-in. metal, 
30-in. diameter, and 12% ft. in length. 

The flexible joints (Fig. 3) were of 
1'<-in. metal, and were constructed on 
the ball-and-socket principle, with a 
water-tight joint of lead filling recessed 
To secure perfect fitting, 
a portion of the inside of the socket was 
accurately machined by of a 
special ball-rest to form the middle zone 
of a sphere, and the surface of the ball 
turned to form segment of a 
sphere accurately fitting the 
Flanged collars, which could not readily) 
be pulled apart, supported the lead filling 
and held the two sections of the joint to- 
gether. 

A maximum deflection of 13° was pro- 
vided for, which permitted a section of 
36 ft. of pipe (between flexible joints) to 
be lowered in 7 ft. of water, while the 
free end remained supported on the pon- 
toon. Further deflection, which would be 
liable to split the ball, was prevented by 


StODS. 


shingle. 


into the socket. 


means 


was a 


socket. 





New ZEALAND MOUNTAIN STREAM 


All flange faces were recessed to re- 
ceive a malleable-iron packing ring, 30 
in. by in. by '*in., bound with hemp 
and well coated with a mixture of red 
and white lead, which has been found to 
form a most permanent and satisfactory 
joint in New Zealand hydraulic mining 
mains. All under-water flanged -pipe 
should preferably have bronze bolts, but 
in this case the author inserted gun-metal 
and steel bolts alternately, it was 
found that the heads of some of the 
1'<-in. gun-metal bolts were pulled off 
when tightening up the joints. 

Pipe LAYING—The pontoons were moved 
into position by steel cables on the line 
of crossing, upon each side of which there 
had been driven, at a distance apart of 
20 ft., mooring piles spaced 40 ft. on the 
upstream and 80 ft. on the downstream 
side. Upon the somewhat steep inshore 
slope, permanent skids were placed to 
carry the shore main to the river bottom, 
where the first flexible joint would be 
fixed. 

The pontoons were then brought to 
these skids, upon which, above water 
level, rested a section of pipe with a 


as 
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flexible joint attached at the free end. 
Upon the pontoons three pipes were also 
connected together and carried upon a 
cradle 40 ft. in length, Which was sus- 
pended over the well-hole by chains from 
the traveling blocks previously alluded to. 
After all joints had been carefully 
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Fic. 2, SECTION OF FLEXIBLE JOINT 
ALLOWING 13° DEFLECTION 


examined, the section of pipe on the pon- 
toons was connected at the flexible joint 
with that section resting upon the shore 
skids; the pontoons were then drawn for- 
ward directly on the line of crossing, 
while the cradle and contents were being 
dipped obliquely down the well-hole at 
the shore end until the flexible joint was 
deposited in its permanent position on the 
river bottom immediately at the end of 
the fixed shore skids, the free end of the 
pontoon section of pipe being now made 
fast on the inshore end of the vessel at 
deck level. 

During this movement the shore pipe 
was launched down the skids into its per- 
manent position. The cradle was then 
withdre vn from under the suspended pipe 
and raised by traveling blocks to its first 
position at deck level, there to receive an- 
other section of pipe. . A flexible joint was 
then attached to the free but supported 
end of the main; another section was put 
together on the cradle, attached to the 
flexible joint and submerged as before, 
and the operation repeated until the 650 
ft. of river bed was crossed, which occu- 
pied 104 hours’ actual working time. 

On the occasion of a flood descending 
during the process of laying the pipe, a 
blank flange was bolted to the supported 
end of the main to prevent the 
entrance of water; it was then buoyed 
and lowered to the bottom, to be raised 
again when operations were resumed. 
Only one such emergency arose, however, 
the river rising 9 ft. in one night, but no 
harm was experienced on that occasion. 

Finally the main was permanently 
anchored by heavy chains to each up- 
stream pile (spaced 40 ft. apart) to resist 
downstream settlement, but this precau- 
tion probably superfluous, subse- 
quent examination showing all chains to 
have remained slack. All piles were then 
cut off near ground level, to avoid inter- 
ference with floating timber. 


free 


was 
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During the whole process, the pipe- 
laying pontoons were never moved from 
the center line, all supplies being trans- 
ported thereto by a smaller pontoon, 
operated from a steel cable suspended 
across the river on the upstream side, to 
which cable the transport pontoon was 
connected by ropes and single block, the 
current providing the motive power. 

EFFECT ON RIVER BeEp—It was found, 
almost immediately after the pipe was 
submerged, that the current was deflected 
underneath by the lower side of the main, 
scouring a shallow trench into which the 
pipe settled, and this action continued 
until the main was buried for half its 
depth, when scouring ceased and the de- 
flection of water turned upward, over the 
rounded top of the main. Absolutely no 
scour occurred on the downstream side, 
the pipe having settled in its self-made 
trench. Subsequently, the upper side 
silted up, thus protecting the main from 
the power of the current, from wear by 
traveling shingle, and from descending 
snags. 

No preliminary dredging was under- 
taken in connection with this work, owing 
to the impracticability of bringing a 
dredge into operation, and it must be ad- 
mitted that no ill results followed the 
omission of this somewhat important pre- 
cautionary measure. Water was not ad- 
mitted to the main until it had settled 
into its scoured trench and the shore ends 
were left unjoined until settlement had 
ceased and the line was fully contracted. 

CONCLUSION—As regards cost, there 
can be no comparison between a pipe 
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3. METHOD OF LAYING A 30-IN. SUB- 
MERGED WATER MAIN IN NEw ZEALAND 


bridge and a submerged flexible-jointed 
main, for the total cost of the Taramakau 
crossing did not reach S25 per lin.ft., 
which included all expenditures, no de- 
ductions being made for practically new 
pontoons and plant at the completion of 
operations. A pipe bridge would have 
cost much more than this. 
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The Timber Supply and the 
Railways* 


CONSUMPTION—The Bureau of Cor- 
porations estimates that there is a total 
of about 2800 billion board ft. of stand- 
ing timber in the country. Of this about 
2200 billion ft. are privately owned, about 
539 billion ft. are in the national forests, 
and about 90 billion ft. are on the un- 
reserved public lands, national parks, 
State lands, and Indian reservations. 

The earliest attack was upon the white 
pine of the Northeast, the original stand 
of which is almost entirely cut out. At 
the present time the two great sources 
of timber supply, so far as privately 
owned timber is concerned, are the Pacfic 
Northwest, with 1013 billion ft. and the 
Southern pine region, with 634 billion ft. 
Moreover, 82°; of the standing timber 
owned by the U. S. government is in the 
Pacific Northwest, and nearly all of the 
remainder is in the other states of the 
Rocky Mountain region. 

The yearly growth of wood in our for- 
ests does not average more than 12 cu.ft. 


per acre. This gives a total yearly 
growth of less than 7 billion cu.ft. That 


our forests grow very slowly, although 
the individual trees of many kinds grow 
fast, is our fault. There are about 200 
million acres of mature forest mainly in 
the northern Rockies and on the Pacific 
Coast in which the yearly growth is hal- 
anced by decay. yy 

There are 250 million acres, mostly in 
the Southern mountains and Southern 
pine belt, partly cut or burned over, but 
restocking naturally with young growth; 
and 100 million acres chiefly in the Lake 
States and Southern pine belt which have 
been cut or burned over upon which 
young growth is wholly lacking or too 
scanty to make merchantable timber. 

There taken from the forest an- 
nually, not including loss from fire, 23 
billion cu.ft. of wood, or over three times 
its yearly growth. This large consump- 
tion amounts to 230 cu.ft. per- capita, 
while Germany uses 37 and France 25 
cu.ft. Each year there are used 90,000,- 
000 cords of fire wood, 40,000,000,000 
board ft. of lumber, more than 1,000,- 
000,000 posts, poles and fence rails, 118,- 
000,000 hewn ties, 1,500,000,000 staves, 
over 133,000,000 sets of heading, nearly 
500,000,000 barrel hoops, 3,000,000 cords 
of native pulp wood, 165,000,000 cu.ft. 
of round mine timbers, and 1,250,000 
cords of wood for distillation. 

The condition of the world supply of 
timber makes us already dependent upon 
what we produce. There is exported out 
of the country 11% times as much timber 
as is brought in, and except for finishing 
woods (relatively insignificant in quan- 


is 


*fixtracts from the report of the Com- 
mittee on Conservation of Natural 
sources, presented at the annual meet- 
ing of the American Railway Engineer- 
ing Association, held at Chicago, Mar. 
19-21, 1912. 
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tity) we must rely upon our own 
sources for the future supply. 

The Forest Service estimates the yearly 
drain on the saw timber of the country 
at about 50 billion board ft. Without 
allowing either for new growth or for any 
increase in the rate of consumption the 
total for all the timber in the United 
States would represent about 55 years’ 
supply, and that for privately owned tim- 
ber alone only 44 years’ supply. 

These conditions affect the railways of 
the country not only as they are con- 
cerned in the production of timber for 
their own use, but from the broader view- 
point of developing the territory traversed 
by their lines. The destruction of the 
timber is followed by a rapid decline of 
the industries utilizing the products of the 
forest, with a corresponding loss of reve- 
nue for the roads serving the region. 

CoNSERVATION—Turning our attention 
to the conservation of the forest it will be 
seen, (1) that by the introduction of 
proper forestry methods the annual pro- 
ductivity of the forest can be considerably 
increased, and (2) that the yearly loss 
from avoidable causes is much greater 
than it should be. 

There are 225 million acres of produc- 
ing forest in the country. On this area 
the stand is so open that all the trees 
could be grown on 145 million 
which would be producing at the rate of 
70 cu.ft. per acre annually. By growing 
only the best species this growth can be 
iacreased to 80 cu.ft., an increase of 1450 
million cu.ft. 

There is an unutilized area of 80 mil- 
lion acres within our present producing 
forest. There are 135 million acres of 
absolute forest land within our virgin or 
mature forests now unproductive. There 
are 90 million acres of waste lands which 
can be made productive by planting, or 
by fire protection all of these areas can 
be made to produce 80 cu.ft. per acre, or 
a total of 24,400 million cu.ft. The total 
increase possible in the productiveness of 
our forests is, therefore, 25,850 million 
cu.ft. 

Only 25% 


re- 


acres, 


of the yield of our present 
producing forest is saw timber. It can 
be made from 50 to saw timber 
through the concentration of growth on 
the best trees by thinning and the holding 
of the crop until it reaches good size. 
This would mean an increase, if all our 
forest land were productive, from 27,000 
million board ft. to between 54,000 mil- 


IS% 


lion and 81,000 million board ft. per 
annum. 
The enormous loss from fire in our 


forests every year is a matter of common 
knowledge. The value of standing tim- 
ber destroyed each: season from this 
cause has varied from S$25,000.000 to 
more than $100,000,000, the direct annual 
loss in recent years averaging considera- 
ble over $50,000,000. The destruction of 
young growth, though never included in 
estimates of fire damage, is a principal 


ENGINEERING NEWS 


item of loss. The natural restocking of 
burned-over lands takes place very 
slowly or not at all. All experiences go 
to prove that damage by forest fires is 
practically preventable. This stage of 
development has already been reached in 
Europe. For example, of 7 million acres 
in Prussia, an average of only 1400 acres, 
or one-fiftieth of 1% was burned over 
each year during the period from 1868 
to 1895. 

The railways, by working with the 
state forestry officials, can accomplish a 
great deal of good in the way of pre- 
vention of fires started by sparks from 
locomotives. A concerted action on the 
part of the railways and state officials is 
desirable, as the forest adjacent to the 
railway right-of-way is often left in such 
a condition after logging operations that 
it is a difficult matter to prevent fire 
starting, even when the greatest precau- 
tion is observed. Several roads are now 
working with the state foresters to ac- 
complish this result; notably the Chicago 
& Northwestern Ry. in Wisconsin. 

While the chief loss in timber is due to 
fire, other causes contribute largely to the 
prodigious waste which has accompanied 
our use of the forest. In logging, 25° 
of the standing timber is left or other- 
wise lost. The boxing of long-leaf pine 
for turpentine has destroyed 20% of the 
forests worked. The loss in the mill is 
from 33 to 66° of the timber sawed. The 
loss in the mill product through seasoning 
and fitting for use is from 14 to 
Great damage is done by insects to for- 
ests and forest products. An average of 
only 320 ft. of lumber is used for each 
1000 ft. which stood in the forest. 

Of all the wood in every form now in 
use in the United States, decay, fire, in- 
and saltwater borers destroy not 
less than the equivalent of 8000 million 
board ft. each year. Of these, decay is 
far the most destructive. 

PRESERVATION—In 1880, the United 
States undertook to ascertain 
what remained of our timber resources; 
it was found that they had. been very 
rapidly depleted. Realizing the import- 
ance of the question the American Soci- 
ety of Civil Engineers appointed a com- 
mittee to report upon the best methods of 
preserving wood, in order to lengthen its 
life. This committee was appointed in 
1880 and presented its report in 1885. 
This was followed by the movement 
which has culminated in the present 
large wood-preservation industry of the 
country. 

In 1910, about 97,500,000 cu.ft. of tim- 
ber was treated. Most of this consisted 
of cross-ties. About 65% were treated 
with creosote, and the remainder with 
zinc chloride and zinc creosote. 

REFORESTATION—In the United States 
the science of forestry is still in the for- 
mation stage. Knowledge of the charac- 
teristics and requirements of the many 
species of trees composing the forests is 


25% 


sects 


census 
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limited; the total amount and distribu 
tion of forest wealth is not accurately 
known; and methods of administration 


are not yet settled, but are subject to fre- 
quent change. In Europe, on the con- 
trary, forestry as practiced today is the 
result of centuries of gradual evolution. 
and is consequently thoroughly systema- 
tized and its methods firmly established. 
Foreign silvicultural methods are not usu- 
ally applicable without change, but the 
general systems have been adapted with 
success to conditions in this country, and 
should be still more widely used. 

A striking point concerning forestry 
abroad is the important part taken by the 
state in the management of communal 
and private as well as of the state forests, 
and the considerably greater returns ob- 
tained under state management. All com- 
munal forests are subject to some form 
of state supervision, and many of them 
are managed prec'sely as 
state property. 


if they were 


Private forests necessary for the pro- 
tection of water sheds or the welfare of 
the general public are also subject to 
state control; they cannot be cleared, cut- 
ting must be done as prescribed by the 
state, and all cuttings must be reforested. 
Other private forests not necessary for 
protective purposes can usually be man- 
aged as the owner desires, but co6dpera- 
tion with the state in the 
of such forests is common. 

With a few exceptions, comparatively 
little attention has been paid by the rail- 
ways to forestry. 


management 


Tree plantations have 
been started in a number of cases, some 
of which have been on a large scale, but 
for the most part experimentally. Forest 
planting in some cases may be desirable 
when a railway has waste land for which 
it has no particular use. It is a good 
object lesson to the farmers, and if the 
plantations are successful they will net a 
fair return on the investment and furnish 
a limited supply of ties and timber for 
the future. 

It should be observed, however, that it 
would not be practicable for the indi- 
vidual roads to plant enough trees to sup- 
ply their timber requirements, and further 
the critical period of scarcity and high 
prices would before any of 
trees so planted would reach maturity. 

If the railwavs wish to provide against 
future scarcity and excessive prices with 
any degree of certainty it will be neces- 
sary for them to actively engage in for- 
estry operations having for their purpose 
the management of mature timber lands 
and the cultivation and reforestation of 
the cut-over lands within the forest area. 
This is an individual problem with every 
road, but generally speaking it is the 
only sound policy which will provide for 
the future requirements 15 or 20 years 
hence. 

Some of the railways have now under- 
taken to preserve the timber lands which 
they acquired through land grants and 
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The Southern Pacific in north- 
ern California and southern Oregon still 
has large areas of good timber from 
which it cut mature trees. The 


otherwise. 


Can 
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Northern Pacific has been codperating 
with the government for some years with 
a view to finding how best to handle its 
western holdings and provide a source of 
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tie supply at the eastern end of its lines. 
In the East, the Delaware & Hudson has 
put about 100,000 acres in the Adiron- 
dacks under management. 








Progress of the Diesel Oil Engine’ 


Since its first appearance, about 14 
-years ago, the Diesel engine has been 
built by the thousand in the best fac- 


tories of all industrial countries, and has 
been set up in the most remote corners 
of the world. 

It has been proved to be a most relia- 
ble engine when properly built, the work- 
ing of which is quite as safe as that of 
any other system of prime mover; and in 
general it is even more simple, since it 
does not require any auxiliary apparatus, 
and since the fuel in its natural and origi- 
nal form, without having previously un- 
dergone any transforming process, is di- 
rectly converted into work in the cylin- 
der of the engine. 

As early as 1897, when, after spend- 
ing four years’ time in difficult experi- 
ments, the author had put the first engine 
into working order in the factery of the 
Augsburg Works, numerous engineering 
representatives and experts who came 
from various countries to examine this 
engine expressed the opinion that it gave 
better heat utilization than any known 
kind of heat engine. From experience 
gained subsequently by working many en- 
by gradual improvements in the 
construction and manufacture, and by in- 
creasing the sizes, the results have been 


gines, 


still further improved, and today the 
thermal or indicated efficiency reaches 
48% in this engine, and the effective or 


brake efficiency reaches, in some cases, 
35% of the heat value of the fuel. 

Science and technical knowledge are 
all the time making continuous progress, 
and the time will come when even 
these figures will be exceeded; but, 
with out present scientific knowledge, any 
considerably higher efficiency in the pro- 
cess of transforming heat into mechanical 
work is not obtainable. Further progress 
seems only possible with other 
method for transforming heat into work; 
this would mean an entirely new princi- 
ple, which, however, one cannot speculate 
upon in the present state of science. 

The Diesel engine is therefore the en- 
gine which converts the heat of the 
natural fuel into work in the cylinder 
itself, without any previous transforming 
process, and which utilizes it as far as the 
present standard of science permits; it is 
therefore the simplest and, at the same 
time, the most economical prime mover. 

These two facts explain its success; it 
lies in the new principle of the internal 
working process and not in constructional 
improvements or alterations of older 
types of engines. There is no doubt that 


some 


By Dr. Rudolph Dieselt 


Over 300 vessels are now afloat 
or under construction propelled 
by Diesel oilengines. This num- 
ber includes 115 submarine tor- 
pedo boats, 30 other naval ves- 
sels, and a number of freight and 
passenger merchant vessels of 
1200 to 3000 h.p. 


The United States lags behind 
all other industrial nations in 


the adoption of this engine for 


marine, naval and stationary use. 

France has over 60 submarine 
boats equipped with this engine. 
The United States has two just 
completed. 


The Diesel engine can use not 
only petroleum oils but tar oils, 
and oils produced by the distil- 
lation of lignite and shale. It 
has the highest fuel efficiency of 
any commercial heat engine. 
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the careful working out of all the con- 
structional details also plays a great part 
in the practical success of the Diesel 





Fic. 1. MAP SHOWING P! 


engine, as in any other; but they are not 
the essential points, and above all they 
do not constitute the great importance of 
this engine to the world’s industry. 





A further reason for this importance 
is that the Diesel engine has broken the 
monopoly of coal. At the Turin Exhibi- 
tion, last year, a steam turbine and a 
large Diesel engine, both made by Franco 
Tosi, of Milan, and set up on the same 
Stand, were worked together with the 
same liquid fuel. The boilers furnishing 
steam to the turbine burned crude oil. 
The difference between the two plants 
was therefore this: for the working of the 
steam engine the whole boiler plant with 
ite chimney, fuel-supply apparatus, puri- 
fication plant for feed water with feed 
pumps, extensive steam pipes, condensa- 
tion plant with water pumps and an enor- 
mcus water consumption, had to be pro- 
vided, with the final result of consuming 
2% or times the fuel per horse- 
power required by the Diesel engine 
standing beside it. The latter, being an 
entirely independent engine without any 
auxiliary plant, took up its crude fuel 
automatically and consumed it direct in 
its cylinders without any residue or 
smoke. A better proof can hardly be 
imagined, even for the non-technical man, 
that except in special cases the steam 
engine cannot compete economically with 
the oil engine. It is hardly possible for a 
country which produces no coal, like 
Italy, to develop a great industry based 
on the steam engine, and this is one rea- 
son for the exhibition at Turin of about 
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TROLEUM FIELDS OF THE WORLD IN THE YEAR 1908 


thirty Diesel engines of various types and 

sizes, and made in different countries. 
Thus the Diesel engine has doubled the 

resources of mankind as regards power- 
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production, and has made new and 
hitherto unutilized products of nature 
available for motive power. The Diesel 


engine has thereby exercised a far-reach- 
ing influence on the liquid-fuel industry. 
It has been proved by recent geological 
researches not only that there is probably 
on the globe as much, or perhaps even 
more, liquid fuel than coal, but also that 
it is more conveniently distributed as re- 
gards its geographical position (see Fig. 
i). The world’s production of crude oil 
is now increasing 3 times faster than 
the production of coal. Only 40°: of the 
present production of mineral oil would 
be sufficient to supply the whole of the 
naval and mercantile fleets of the world 
with power, if they were worked by 
Diesel engines. 

But with all this, the influence of the 
Diesel engine in the world’s industry is 
not exhausted. As early as the year 1899 
the author utilized in his engine the by- 
products of coal distillation and coke 
plants, such as tar and creosote oils, with 
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oils. With each cask fresh variations ap- 
peared even in cases where the works 
guaranteed the use of the same coal, and 
the carrying out of the same distilling 
process, so that it was impossible to make 
scientific observations for drawing any 
definite conclusions, or making logical ex- 
perimental arrangements. The character- 
istics of crude tar oils were not then ex- 
actly known even to the producers; for 
instance, nobody imagined that differ- 
in the distilling temperature and 
variations in the nature and position of 
the retorts entirely different tar 
products even when the same coal was 
used. It is only in recent years that the 
chemical industries interested in the mat- 
ter have, by improved methods of frac- 
ticning and refining, combined with more 
careful selection of the material, suc- 
ceeded in supplying fuel of a constant 
and regular quality, without the draw- 
backs of the crude tar oils used previ- 
ously. These products—the tar and tar 
are thus today definitely brought 


ences 


gave 


oils 
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are first extracted, and undergo further 
processes in the chemical industry, whilst 
the tar oils and combustible byproducts, 
and a great part of the tar itself, are 
burned in the Diesel engine under extra- 
ordinarily favorable conditions. 

The list of fuels applicable to the 
Diesel engine is not, however, exhausted 
with these liquid fuels mentioned previ- 
ously. It is known that brown coal or 
lignite, the production of which is about 
10% of the pit-coal production, also 
yields tars by distillation, and these tars 
when distilled produce the so called 
paraffin byproducts. To these 
must be added other products, such as 
shale and similar oils. Some countries 
France and Scotland, for instance—pos- 
sess them in considerable quantities, and 
they are used in a good many Diesel en- 
gine plants. It is not generally known 
that it is also possible to burn vegetable 
oils and animal oils in the Diesel engine 
without any difficulty. 

At the Paris Exhibition 


oils as 


in 1900 there 





Fic. 2. First EXPERIMENTAL 
DIESEL ENGINE, 1893 


the same satisfactory results as_ with 
natural liquid fuels, but at that time the 
quality of these oils was generally too 
inferior for their use in the Diesel 
gine, and it was, moreover, subject 
continual variations. 

The difficulties were then chiefly the 
following: 

(1) Muddy deposits of solid hydro- 
carbons, especially naphthalenes, which 
made the working of the fuel pumps diffi- 
cult, filled up the pipes and nozzles, and 
formed a hard crust at the nozzle mouths. 
solid hydrocarbons also made 
higher ignition temperatures necessary. 

(2) Continuous change in quality and 
composition of the crude, uncleaned tar 


en- 
to 


hese 
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18- 


First COMPLETE DIESEL ENGINE, 
HP., 1897. SHOWING BRAKE AND 
OTHER TESTING APPARATUS 


into the sphere of activity of the Diesel 
engine. 

It is especially noteworthy that every 
town gas works with a modern installa- 
tion, and every coke works, can have 
added to it an electric power-generating 
plant using its tar for fuel. As tar and 
tar oils are from 3 to 5 times better util- 
ized in the Diesel engine than coal in the 
steam engine, a much better and more 
economical utilization of coal is obtained 
if, instead of being burned under boilers 
on grates in a wasteful way, it is first 
transformed into coke and tar by distilla- 
tion. Coke is used in metallurgical and 
other general heating purposes; from a 
part of the tar the valuable byproducts 


Fic. 4. TRUNK PISTON TyPE, 70 To 90-HP., 


1901. CYLINDER 15.75-1IN. DIAM.; 
26.62-IN. STROKE; 150 R.P.M. 


was shown by the Otto company a small 
Diesel engine which, at the request of 
the French government, ran on peanut 
oil, and worked so smoothly that only 
very few people were aware of it. The 
engine was constructed for using mineral 
oil, and was then worked on vegetable oil 
without any alterations being made. 
Successful experiments have also been 


made in St. Petersburg with castor oil; 
and animal oils, such as train oil, have 
been used with excellent results. The 


fact that oils from vegetable sources can 
be used may seem insignificant today, but 
such oils may perhaps become in course 
of time of the same importance as some 
natural mineral oils and the tar products 





















646 


are now. Twelve years ago the latter 
were not more developed than the fat oils 
are today, and yet how important they 
have since become. 

One cannot at present predict what 
part these oils will play in the colonies 
in the future. In any case, they make 
it certain:that motor power can still be 
produced from the heat of the sun, which 
is always available for agricultural pur- 
poses, even when all our natural stores 
of solid and liquid fuels are exhausted. 


HISTORICAL SUMMARY 


The author thinks that a summary of 
the whole development of the Diesel en- 
gine, and of the general points connected 
therewith, with illustrations of a few en- 
gines which mark stages in its evolution, 
may be of interest to the members. 

FOUR-STROKE CYCLE ENGINE 

Vertical Stationary Engines—The first 
experimental Diesel engine (Fig. 2), con- 
structed in 1893, had the piston fitted with 
a piston rod and external crosshead, the 
cylinder having no water jacket; the cam- 
shaft was arranged very low, and the 
valves were actuated by means of long 
reds. The starting storage chamber con- 
sisted of a wrought-iron pipe with riveted 
flanges, and there was no. air-supply 
pump, the fuel being injected directly. 

A later pattern had a water-jacketed 
cylinder and the camshaft was placed 
higher up. But the most important dif- 
ference from the old pattern was in the 
air-spraying pump, the necessity for 
which was only recognized after several 
years’ experimenting, as without it a 
smokeless combustion could not be 
effected. 

The first reliable Diesel engine (Fig. 
3), of 18 hp., was finished in 1897, at 
Augsburg, after about four years’ labor- 
ious experimenting. It was a vertical 
engine having the piston connected to an 
external cross-head and worked on the 
four-stroke cycle. The illustration shows 
the engine with the testing-brake attached, 
and with the other testing apparatus ex- 
actly in the state in which it was used by 
the numerous commissions of engineers 
and experts who came from different 
countries to examine the engine, as men- 
tioned earlier in this paper. This type 
was for about ten years the exclusive and 
almost stereotyped pattern for all Diesel 
engines, which were built in various 
countries. 

In the following year, 1898, a single- 
cylinder engine of 20 to 25 hp. was built 
et the Augsburg Works. The engine had 
still the external crosshead and guides, 
and the petroleum pump was actuated by 
the camshaft in exactly the same way as 
in the experimental engine. The air pump 
was cast on the base in exactly the same 
way, and was driven in both cases by 
rocking beams from the crosshead. 

A two-cylinder engine of 60-76 hp. 
1899. The only alteration 


was made in 
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which was made in the year 1901 was the 
abandonment of the external crosshead 
and adoption of the trunk piston shown 
in Fig. 4. Vertical four-stroke cycle en- 
gines of from 10 to 250 hp. per cylinder 
were constructed after this pattern, and 
units up to 1000 hp. were obtained by 
combining several cylinders. These en- 
gines ran at comparatively low speeds, 
from 160-200 revolutions, according to 
their size, and were of very heavy con- 
struction. Their weight originally 
from 617-771 lb. per hp., and later from 
529-661 Ib. per hp. This type of engine 
was used exclusively as a stationary plant 
for various industrial purposes. A two- 
cylinder M.A.N. engine of this type, of 
250 hp. or 125 hp. per cylinder, was built 
in 1902. 

A three-cylinder engine of the same 
type was made by Sulzer Bros., in 1906. 
The two latter engines show a slight 
alteration; the petroleum pump is driven 
from the vertical instead of from the 


was 
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trunk pistons had proved successful. The 
Americans also built from the commence- 
ment a closed base frame, and this con- 
struction, as will be seen later, has also 
been recently adopted in the European 
high-speed engines, but in a more refined 
and better form. Moreover, the American 
engines had no valves in the cylinder 
covers. They were placed instead in a 
chamber cast at the side of the cylinder, 
which necessitated the fuel needle being 
placed horizontally between the suction 
and the exhaust valves. Finally,the Ameri- 
cans, instead of driving the air-supply 
pump direct from the engine, always set 
it up independently and drove it either by 
a small extra engine, by a transmission 
shaft, or by an electric motor, in the man- 
ner in which air pumps are now set up in 
many Diesel engine plants on board ship. 
All these alterations were made with the 
object of cheapening the manufacture, 


which is the cardinal feature in American 
practice. 





Fic. 5. FOUR-STROKE CYCLE HIGH-SPEED ENGINE, 1909. SHOWING BOx-FRAME 
AND AIR PUMP 

horizontal camshaft, as was the case in A remarkable fact is that the first 

the previous engines. The engines built Diesel engines, built in 1897-1898, are 


by Sulzer Bros. and by Carels have also 
a rotating stuffing-box for the fuel needle. 
This arrangement was first built in Swe- 
den on the author’s instructions, and 
worked successfully. 

The author has purposely referred to 
this type of engine to show that these 
engines, which have been built in various 
factories and in various countries, still re- 


main almost an exact copy of the old 
experimental engine of 1896. Only in 
America was the design simplified, or 


rather cheapened, from the commence- 
ment by the director of the American 
Diesel Engine Co., Col. E. D. Meier. In 
America the engines were built without 
crossheads from the beginning, an idea 
which, as already mentioned, was fol- 
lowed in the vear 1901 by the European 
works after the American engines with 


still working, without any change in their 
fuel consumption; also the first English 
engine built by the Mirrlees; Watson & 
Yaryan Co., at Glasgow, according to the 
author’s design of 14 years ago, is still 
working. 

As the central electric stations took up 
the Diesel engine very early, the neces- 
sity for quicker running engines arose. 
This need, and the improvement in meth- 
ods of construction and utilization of ma- 
terials, caused the gradual introduction of 
the new quicker running four-stroke 
cycle engines, with speeds of from 300 
up to 600 revolutions. These, however, 
were still exclusively vertical. The main 
difference in construction as compared 
with the first type was that the bearings 
of the crankshaft were connected with the 
cylinders by means of light steel columns 
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instead of by heavy cast-iron A-shaped 
frames, so that the cast-iron pedestal of 
the machine became a light crank case, 
relieved from great strain; in addition, 
the thickness of all the castings was di- 
minished. By this means the weight of 
the engines was reduced to about one- 
fourth to one-fifth of the weight of the 
old types, or to about 110 lb. per hp. En- 
gines of this kind are now built up to 
about 700 hp. and are especially suitable 
for driving dynamos, blowers, and centri- 
fugal pumps, and also as auxiliary en- 
gines on board large vessels, etc. 

In a four-stroke cycle high-speed en- 
gine (Fig. 5), made by Messrs. Sulzer 
Bros., in the year 1909, the only differ- 
ence, except the box-pattern frame, be- 
tween it and the arrangement of the old 
type consisted in the position of the air- 
supply pump, which was in this case 
fitted to one end of the engine and driven 
direct from the crankshaft. In a later 
four-stroke cycle high-speed engine cf 
350 hp., made by Messrs. Sulzer Bros., in 
1911, the air-supply pump was. also 
driven from the crankshaft, but was fitted 
between the cylinders on the box-pattern 
base in a neater way. In this case also 
no radical alteration has been made. 

These latter. kinds of engines may be 
regarded as the final and permanent type 


Fic. 6. 
FourR-STROKE CYCLE; 30-HpP., 600 R.P.M., 1909 


of the vertical four-stroke cycle engine 
for stationary purposes, both for high and 
low speeds. 

Horizontal Stationary Engines After 
vertical engines had solely been used for 
atout twelve years, horizontal four-stroke 
cycle engines were built. The author is 
uncertain whether this tvpe was a real 
necessity, or whether it was originally 
only constructed for purposes of compe- 
tition to bring out something new; it is, 
however, not his intention to compare the 
merits of the two types. 

These designs are today very often 
used for plants of 20 hp. and more, 
especially by gas-engine manufacturers, 
who took up the construction of Diesel 
engines on their own account on the ex- 
piration of the patents, and who preferred 
to keep to the old types of horizontal gas 
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engines. But the M.A.N. built such hori- 
zontal Diesel engines for very high horse- 
powers as double-acting four-stroke cycle 
engines with two or four cylinders ar- 
ranged tandem. The largest engine of 
this kind so far is a double-acting four- 
stroke cycle tandem twin engine, of 
1600-2000 hp. or 400-500 hp. per cylin- 
der, with a speed of 150 revolutions per 
minute; this engine is working in the cor- 
poration gas works at Halle, using water- 
gas tar as fuel. It was constructed on the 
lines of the well known Niirnberger large 
gas engine for blast-furnace gas. 


TWO-STROKE CYCLE ENGINES 


As very often stated by the author, the 
Diesel principle is essentially suitable as 
a two-stroke cycle engine, because the 
scavenging is not done with a fuel-air 
mixture, but with pure air, so that not 
only premature ignitions but also fuel 
losses are avoided, and the scavenging 
can be done more effectively, and with 
almost any quantity of air desired. 










EXPERIMENTAL REVERSIBLE FOUR-CYLINDER, 


The first two-stroke cycle engines on 
the Diesel principle were built in 1900 
and 1901 in Germany and England, after 
drawings made by Giildner, but without 
success, because these drawings still fol- 
lowed the two-stroke cycle 
gas engines, and because the construc- 
tional arrangements were unsuited to the 
Diesel engine. 


too closely 


Successful attempts to construct a two- 
stroke cycle engine on entirely 
new lines have, however, been made re- 
cently by Messrs. Sulzer Bros., of Win- 
terthur, so that today this type is on a 
nearly equal footing with the old four- 
stroke cycle engine. The author says “on 
a nearly equal footing,” because the four- 
stroke cycle engine still has a better com- 
bustion and a more economical fuel con- 
sumption, and is, above all, simpler in 


Diesel 





| Fic. 7. Six-CYLINDER MARINE ENGINE; 300 R.P.M., 
SCAVENGING VALVES BELOW 
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its method of working. It thus remains 
the standard perfect engine, and still pre- 
dominates for medium-sized stationary 
plants up to 500 or 600 hp. (no exact 
limit can be given) wherever the highest 
perfection and the greatest economy are 
desired; but engineers are now doubtful 
whether this supremacy will last much 
longer. On the other hand, the two-stroke 
cycle engine with its smaller cylinders 
has now come into favor for stationary 
plants of higher horsepower, and, as a 
marine engine, has become the only stan- 
dard type. 


MARINE ENGINES 
The first marine Diesel engine of 20 
hp. was constructed in 1902-3, in France, 
for use on a canal boat, by the French 
engineers, Adrien Bochet and Frédéric 
Dyckhoff, in conjunction with the author. 
Others were also built in various sizes up 
to several hundreds of horsepower for 


some French submarines by Sautter, 


Harlé & Co., Paris. 





1911. 


Since the date named the evolution of 
the Diesel marine engine has steadily 
continued, chiefly on the demand of the 
French submarines and Russian river 
boats. The high-speed four-stroke cycle 
engines, built for electric power stations, 
were made even lighter than before, and 
used for French submarines and for Rus- 
sian river These engines were 
not originally reversible; on the contrary 
they were used to generate electricity by 
means of which the propellers were 
driven indirectly for maneuvering. In 
the favorable case (Delproposto) 
the propulsion of the vessel was per- 
formed directly by the engine, whilst the 
maneuvering and slow driving were done 
by means of electricitv. 

The first reversing marine two-stroke 
cycle Diesel engine was built in 1905 by 
Messrs. Sulzer Bros., at Winterthur; it 
was exhibited in 1906 at Milan and fitted 
to a vessel on Lake Geneva in the same 
year. At that time engineers were not 


vessels. 


most 
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quite clear as to the importance and value 
of the two-stroke principle, and 
many firms went on trying for years to 
make the four-stroke cycle engine re- 
versible. The first engine of this kind 
was built by Messrs. Nobel Bros., at St. 
Petersburg, in the year 1908, and was 
fitted to a Russian submarine. This prob- 
lem has recently been solved in a much 
more simple and neater way, in a Six- 
cylinder 150-hp. reversible four-stroke 
engine of 350 revolutions, con- 
structed in the year 1911 by the French 
firm, Delaunay-Belleville. This 
engine is fitted with two air pumps, of 
which a spare one is for maneuvering. 
In many reversible four- 
stroke cycle marine engines are still built, 
but, on the whole, engineers are, for navi- 
gation purposes, inclined to abandon the 
four-stroke cycle engine entirely and to 
replace it by the two-stroke cycle engine. 
The small four-cylinder engine of 30 
hp. and 600 r.p.m., illustrated in Fig. 6, 
is also a reversible four-stroke cycle en- 
gine. It was built for experimental pur- 
poses in the year 1909, after designs by 
the author, as an automobile engine for 
heavy loads, but it can also easily work as 
a marine engine. The camshaft is 
mounted on the cylinder cover, and the 


cycle 


cycle 


Messrs. 


factories 


illustration shows the engine with the 
cover lifted. 
The illustration above referred to is 


again of historical value in so far as it 
illustrates the first attempts to construct 
the Diesel engine as an automobile en- 
gine, and no doubt in future years these 
experiments, carried out in some different 
way, will lead to satisfactory results. 


Fig. 7 shows a quite new Sulzer six- 
cylinder marine engine working at 300 
revolutions, in which an innovation may 


be noted. The scavenging valves are not 
fitted on the top within the cover but 
below in the scavenging air reservoir. 

Quite recently double-acting vertical 
two-stroke cycle Diesel engines have been 
built. Fig. 8 shows one of these double- 
acting two-stroke cycle engines with one 
cylinder of 1200 hp., made by Messrs. 
Carels Freres, the results of the tests of 
which are As yet little known to the pub- 
lic. It is generally known, however, that 
in the Niirnberg works of the M.A.N. im- 
portant experiments with double-acting 
two-stroke cycle engines are being carried 
out. 

In these works prolonged official tests 
of a three-cylinder double-acting two- 
cycle engine of 850 hp. were made in 
August, 1911, and the results proved 
highly satisfactory. At the present time a 
double-acting two-cycle three-cylinder en- 
gine of 2000 hp. per cylinder is being 
tested at Niirnberg. The dimensions of 
these cylinders are as follows: Diameter, 
311 in.; stroke, 4134 in.; r.p.m., 160. 

The air-supply pump for fuel injection 
is driven by a special Diesel engine, 


whilst the scavenging pumps are driven 
direct from-the crankshaft. 
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If, as seems probable, these tests also 
give satisfactory results, the era of very 
large Diesel engines has begun, especi- 


ally low-speed marine engines suitable 
for driving propellers. This last engine 
has already yielded considerably more 


than 2500 hp. per cylinder, so that an 
engine unit of this kind with six cylin- 
ders would give 15,000 hp. or 45,000 hp. 
for a vessel with three propellers. This 
kind of marine engine requires six cylin- 
ders to ensure a regular turning moment 
and balancing, so that the number of 
cylinders cannot be considered abnormally 
high; on the contrary, it must be accepted 
as the most suitable and proper number. 
The opinion which still prevalent 
some months ago, that about 1000 hp. per 
cylinder is the maximum for Diesel en- 
gines, has therefore been quickly over- 
thrown by facts, and it may be 
safely assumed that the day of the large 


was 


these 


marine engine is already very near at 
nand. At Messrs. Krupps’ Germania 


Fic. 8. 


ING 


DouBLE-ACT- 
ENGINE, 


SINGLE-CYLINDER, 
Two-STROKE CYCLE 
1200-HP., 1911 


Works, cylinaer units of 2000 hp. double- 
acting two-cycle are also being tested at 
present; also at Sulzer’s Works a single- 
acting two-cycle cylinder of 2000 hp. 

From motives of prudence, the various 
navies which are now fitting some large 
warships with Diesel engines started with 
one Diesel only out of the two or three 
engines on board; the Diesel works alone 
when the ship is running at normal speed, 
but for high speed, steam is used as an 
auxiliary. It is evident that larger- war- 
ships will not be fitted solely with Diesel 
engines until practical tests on the high 
seas have proved to be completely suc- 
cessful. 

Conclusions—As will be seen from this 
historical summary, countless different 
types of Diesel engines have been so de- 
veloped that it has become very difficult 
for even the expert to choose between 
them. Today, if a new firm is about to 
manufacture Diesel engines, it is: almost 
















Vol. 67, No. 14 





impossible to give them sound advice as 
to the type and size they should choose 
from this bewildering variety. Develop- 
ment is proceeding so rapidly at present, 


that, within a few months, opinions 
even on important points may easily be 
changed. 

Still, the author believes that this 


period of chaotic production will soon be 
over. At present it is generally agreed 
that the four-stroke cycle engine from 5 
up to 600 hp. may be regarded as the ex- 
clusive type for stationary plants; but it 
will probably not remain so much longer 
in spite of its perfection, in view of the 
development of the two-stroke cycle en- 
gine, especially that of the double-acting 
type. 
Although this engine may never equal 
the four-stroke cycle engine as regards 
thermal efficiency, its initial cost is so 
much lower than its slightly higher fuel 
consumption will be more than counter- 
balanced by the greater interest and 
amortization on the higher-priced four- 
stroke cycle engine. When this stage is 
reached, the question is simply one of 
economy. In the author’s opinion the 
two-stroke cycle engine will thus soon 
make headway for stationary plants. It 
will therefore be necessary to produce 
from the various systems of two-stroke 
cycle engines a simple standard type, with 
which the more complicated types will not 
be able to compete. It is the author's be- 
lief that this simple standard type will 
make its appearance very soon, and that 
thus the Diesel engine movement will 
leave the unsettled stage and enter on a 
period of quiet expansion 
APPENDIX I. SUITABLE 
The 
the University of 
rection of 


OILS 
Swiss fuel-testing 
Ziirich, 


Professor 


laboratory at 
under the di- 


Constam, decided to 


undertake the examination of the qual- 
ities and composition of all liquid fuels 
Which can be used for Diesel engines 
From tests and examinations already 
made, power oils have been divided into 
the following three classes: 
1. Normal oils which can always be 
used: 
(Hydrogen over 10 
(a) Mineral oils |} Calorific power over 
freed from ben-J/ 10,000 eal. (39,680 
zene (gas oils).. B.tu.). 
No solid impurities. 
(Hydrogen over 10 
, P . )} Calorific power over 
(b) Lignite tar oils 9700 cal. (38,489 
B.t.u.). 
rsearcely any re- 
searches have 


(c) Fat oils from} 
vegetabie or an- | 
imal sources,) 
such as earth-) 
nut oil, castor | 
oil, fish oils, ete. 


been 
these. 


made on 

Karthnut 
oil has 11.8 per 
cent. hydrogen, 
and calorific pow- 
er S600 eal. (34,- 
124 B.t.u.). 


2. Oils can be used only 


the 


which with 
aid of 
(a) Pit 
(b) 


special apparatus: 

coal-tar oil 

Vertical-oven, water-gas and oil- 
coke- 
which 
completed. 


zas tars, probably also 
the 
not vet 
General characteristics: 
Hydrogen not 
Amount of free 
per cent.; 
Residue on 
cent.; 


oven 
have 


tars, tests on 


been 
over 83 per 
carbon 


Cent. ; 
not 


over 3 


coking not over 3 per 
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Calorific power not under 8600 cal. 7 German, including: one vessel APPENDIX ITl. BRIEF RESULTS FROM 
(34,124 .t.w.}. built by Blohm and Voss for the SOME VESSELS PROPELLED BY 
3. Oils which cannot be used: Hamburg-American Line, of 9000 
Tars from horizontal or inclined re- tons displacement and 3000) hp ( s 
torts One vessel for Hamburg-South Russian “Vandal 
It must not be understood that these America Steamship Co. of 6000 Put in commission 1904 1150 tons 
will not be used in Diesel engines un- tons displacement and &50 hp displacement, 360-450 hp. The first 
der special conditions; but, on the whole, 7 Scandinavian, including: three ves- oil-tank vessel built for the Volga 
the above classification is accurate In sels for the Danish-East Asiatic and Caspian Sea Reversing (elee- 
the present state of development of the Co. of 2500-3000 hp tric) from full speed ahead to full 
Diesel engine. { Dutch, 3 English, 2 Swiss, 2 Congo speed astern in 8-10 seconds Cost 
d Free State, and the others for repairs, lubricating, ; d clean- 
senha bent pigen ™ owe scinl Yaa Fae Most of these vessels, especially the ing far gon oe a aca 
PELLED BY DIESEL ENGINES larger ones, will not be put in service M.7440 (£364). Saili radius, un- 
(Built or under construction up to until 1912 Of the Russian passenger loaded, 13,000 sea miles londed 
November, 1911; and compiled from pub- vessels a good many are already in op- 12,000 sea miles Mileage in 1905 
lications and private sources.) eration 21,300 km (11,472 sea miles) 
As a good many firms maintain strict (e) Fishing Boats (14). 1906—22,.400 km. (12,073 sea miles) 
secrecy about their work in this direc- (f) Miscellaneous (about 16)—Of these: Dutch Oil-Tank Vessel “Vulcanus” 
tion, and as the information obtainabl 3 are Russian, including: one. pri- Put in commission in the summer of 
about naval ships is both scarce and vate yacht, 200 hp., and two for 1911. 2500 tons displacement, 500 
unreliable, the lists are not complete. the Russian Minister of the In- hp Fuel consumption for 100 
In any case the figures are minima terior. English sea miles, 1000-1100 ke. 
(a) Oil-tank Vessels (21)—Of these 3 French: Private yachts, including (2204-2425 Ib.) Daily crude-oil 
there are: one of about 400 tons displacement consumption 2% tons for full load. 
12 Russian: On the Volga and the and 400-500 hp. Saving in cost of fuel as against 
Caspian Sea, principally transport- 2 German: The lightship “Hamburg” steam engine, 50 per cent. Voyage 
ing oil for Messrs. Nobel Brothers, and the test ship “Bremen.” Rotterdam-Stockholm in July, 
St. Petersburg. The largest of 1 Norwegian: “Fram,” exploring ves- 1911: 735 sea miles in 100 hours 
these vessels is the “Djelo,” 5000 sel for the South Pole, Captain with cargo of 1000 tons of oil and 
tons displacement, 1000-1200 hp. Amundsen, 380 tons capacity and at a speed of 8.5-8.9 Knots. Fuel 
4 German: For the German-Amer- 180 hp. consumption 8% tons. The “Vul- 
ican Oil Co. (Standard Oil Co.). (es Subsearines tabeut 1266298). ns canus” has already made a very 
Largest vees & Soon Se oe cluding, as far as can be ascertained, up successful voyage of 32 days’ 
placement, 3500-4200 hp In a to the end of 1910: duration to the Black Sea and 
struction at Messrs. Krupps ae About 60-70 French, of 390-800 tons back, and numerous voyages from 
mania Works. The vessel will be displacement and 600-6000 hp.; Holland to Sweden and England. 
constructed on the ween apanielondad about 13 Russian, 13 English, two (b) Tugs 
ii f : : gian, one Swedish, one American of owing capacity 4000 tons, 320 hp 
panies, one of which is the Anglo- 1200 hp., two Italian, two Austrian The engines have already worked 
Saxon Petrol Co., London. rhe It is probable that th nemiiken. al satisfactorily for two years. The 
largest vessel is 9300 tons dis- vessels has been considerably in- maneuvering power is better than 
plac = and 2200 bp 7 cdeased in 1911, and that a large with steam engines. 
' eae: — _— number will be added in the fu- German Tug “Fortschritt” in Hamburg 
With & Co., Hartlepool. rhe ture Various countries are not Harbor 
one riomnigy cage ee mene, 74 ene mentioned in the list, for instance, 150 hp. Has also made very stormy 
built by Sir Raylton Dixon & Co., Germany, Japan, the South Amer- voyages on the open sea and car- 
“ Middlesbrough, and cme ‘ ae ican States, ete. It is almost im- ried fuel for eight days. Gain In 
gines—800 bhp. “Carels-West- possible to publish a list which is length one-third over a steame) 
—- ee ee er absolutely accurate, owing to the Gain in weight of machinery about 
four cranks—are by Messrs. Rich- secrecy about. the sunmber of vea- one-fourth over steam plant 
pte Sa See ee sels in construction and the kinds Weight of fuel only 20-25 per 
sesbrouge. of engines used on them cent. of weight of coal for the 


1 American: For Canadian Lakes, 

for Standard Oil Co., New York. (h) Warships (about 20-30): 

Here again it is impossible to give 
accurate figures, as the informa- 
tion published is very scarce and 


same power in a steamer. 
“Prerichs”: 


« It is known that Messrs. Nobel, of St. Towing capacity 2200 tons, 200 hp 
Petersburg, are gradually converting 


Maneuvering power same as in a 
their whole fleet on the Volga River and 


‘ ict It 1 steam vessel. The vessel pays the 

o : 5 as  . ; : contradictory. s, 1loWeVer, : 

Caspian Sea, consisting of 50 to 60 ships 1 ; ‘ x same insurance premium as i 
> ae : . ‘ now! la severa maViles al ex- 

of different sizes, into Diesel-engined cnown that seve : — ks steam vessel. Owing to the ab- 


- . erit ting ith hiesel gines 
vessels. It is not known how many of DP mane ne nee with Diesel engines 


them have already been thus converted 


é en . ‘ sence of boiler and coal bunkers, 
on a large seale The following t} : : f } ree ; 
; 1ere is spac - the ;: oda- 
are especially noteworthy: A great s recel PaSS 56F Se Oren 
number of gunboats and a few 


mine-laying boats for the Russian 


(b) Tugs (37)—Of these most (about 
22) are Russian, for use on the Caspian 
Sea and the Russian tributaries. 


tion of 20 passengers. Owing to 
the absence of the boiler plant the 
stern of the vessel Was made 





navy. Also one French, one Eng- ee : 
The remainder are for various coun- lish torpedo-boat destroyer, and en — che = veane “was 
tries; namely, Chile, Italy, Sweden, Rou- one Italian. — ee aes re eee 
ae ae ing circle was diminishes hirty 
TRS. OES Toe . 7 (i) Small Boats (about 15-20): maneuvers can be carried out in 
(c) Motor Sailing Vessels (8)—Of these In the list of navy vessels, although one hour without a change in the 
two French boats are the most note- they are not strictly men-of-war, air pressure in the starting tanks. 
worthy: must be included the small boats With the quantity of air stored in 
French: (1) The four-master “Que- such as pinnaces, and special the starting tanks 60 maneuvers 
villy,” with about 600 tons dis- boats, of which about 15-20 are can be carried out in succession 
placement and 600-700 hp. (2) destined for the German, Swedish, A starting tank holds 250 liters 
The five-master “La France,” the English, Argentine and Russian (55 gal.), and when completely 
largest sailing vessel in the world, navies. emptied the pumps can fill it in 
with about 11,000 tons displace- : 15 minutes 
ment and 1800-2000 hp. SUMMARY (c) Motor Sailing Boats 
1 German, 1 English, 1 Dutch, 1 (a) Oil-tank vessels.. about 21 “Quevilly”: 
Suradic « « i « . . ) oe 6a o> ae ¥ 
ce ar 1 Italian motor sail- re anne BN Nghe etod Ona ". ee 6500 so displacem« nt 600 
S . (d) Merchant vessels, freight ' hp. on two propellers Phe 
(da) Merchant Vessels (about $3) passenger and combined propellers can be uncoupled when 
(Freight, Passenger, and combined wave ees oa 13 using sails only, and their resist- 
Freight and Passenger Vessels)—Of ‘3 eee aa “ 16 ance when running light causes a 
these: (z=) Submarines ...... “ eS loss of speed of 1% knot The first 
9 are Russian, including: six pas- (h) Warships ......... 30 ship to cross the Atlantic 
» senger vessels on the Volga, about (i) Small boats it The vessels can enter harbors wit] 
2000 tons displacement and 1200 hp. "ROCME: coo se heaes eae . 304 out the help of tugs. The vessel 


























































New 
journey at a 
4d.) ton, or 6 Pf. 
per 





York for 
price of 


takes up its fuel in 
the double 
32 M. 


(0.7 penny) 


(31s. per 
e. hp.-hour. 
“La France”: 

Largest sa 


iling vessel in the world. 


10,730 tons displacement, 1800-2000 


hp. Sail area 6500 m? (69,966 
sq.ft.). Will run between France 
and New Caledonia, and was 


launched on Nov. 16, 1911. 


(d) Merchant Vessels 
(Freight, Passenger and Combined 
Freight and Passenger Vessels) 

“Rapp” and “Snapp”: 


2 small 


in the 
pacity 


merchant vessels cruising 
Swedish waters Cargo ca- 
120 hp. The 
gines run for long periods at 55-60 
revolutions, although the 
number of revolutions is 


“Toiler”: 


300 tons, en- 
normal 


800. 


First Diesel sea-going vessel. Cargo 
capacity about 3000 tons. 360 hp. 
The steering is controlled by com- 
pressed air. The cabins are 
warmed by hot water heated by 
tine exhaust from the engines, 
First vovage from the Tyne to 


Calais with a cargo of coal was 


Letters 


Life and Maintenance Cost 
of Freight Cars 


Sir—Referring to the table on p. 456 of 
your issue of Mar. 7, 1912, showing aver- 
age life and cost of maintenance of freight 


cars, I would call attention to the ex- 
orbitant cost of such repairs on the 
Illinois Central R.R. during the years 


1909-1910. It will be remembered that 
extensive frauds were discovered in the 
car repairs of this railway, involving the 
payment of excessive repair charges, The 
reduction in cost of Illinois Central car 
repairs, shown by the table referred to, 
from $134.01 per car in 1910 to $91.99 in 
1911 is evidence of the correction of these 
frauds, and shows that the excessive fig- 
ure for the 1910 repairs should not be 
used for comparison. 

Increasing importance is being attached 
to the statistical records of railway opera- 
tion and this affords a very striking in- 
stance of the way in which such records 
might have been used to discover at an 
earlier date a very serious evil. Anyone 
interested in the operation of railways 
could not run over this table without dis- 
covering instantly that something was 
wrong with the Illinois Central R.R., and 
it would then be the duty of an interested 
official to locate the cause of this great 
excess in cost beyond that reported by 
other railways. 

ALBERT J. HIMEs, 
Engineer of Grade Elimination, 
SUNY. Gs OSG La Ry. 
Cleveland, Ohic, Mar. 9, 1912. 
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made in the summer of 1911 in 
very bad weather. Oil consump- 
tion 1.65-1.75 tons in 24 hours. A 
steamer of the same _ size con- 
sumes ‘8-9 tons of coal per day. 
Saving in cost of fuel as com- 
pared with steamer 50 per cent. 
Gain in cargo capacity 60° tons, 
Voyage to North America in Sep- 
tember, 1911. Fuel consumption, 
two tons per day. Saving in cost 
of fuel as compared with steam 
plant $11 (45s.). Saving in labor 


$5 (20s. 10d.) per day. Maneuvering 
power proved to be satisfactory. 

Vessel of the Hamburg-American Line: 

GOO0 3000 


displacement, hp. 


Gain in weight 


tons 
and space as com- 
pared with a steam plant of the 
same 40-50 per cent. 


Boats 


size, 
(e) Fishing 
“Ewersand”: 
German herring boat, 
richs in Bremen. 
placement, 90 hp. 
compared 
boat 25 per 


built by 
254 
Gain in 
with steam 
Can take 
insteaa 
First voyage in September, 


Fre- 
tons dis- 
cargo 
capacity as 
fishing 


up 750 


cent. 


casks of herrings 


of 600, 


1910, lasted five weeks. Consump- 
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three 

for 
er. Homeward journey in 75 hours 
without a stop, in a 
its arrival at the 
1910, three tons of crude oil were 
still unconsumed. Very favorable 
results, and consequently an orde) 
for ten 
was placed. 

(f) Miscellaneous Boats 

“Pram” (South Polar Ship): 

It is the old North Polar 
“Fram” fitted with Diesel 
Gain through replacing the steam 

Diesel engine: In en- 
space 45 per cent.; weight of 
engine 60 per cent.; weight of fuel 
80 per cent.; fuel 85 per 
Several years’ supply of fuel 
can be stored. Of 380 
capacity 100 tons previously 
required for the The 
“Fram” sailed for six months from 
Christiania to the South Polar 
regions without touching land 
without reporting. During 


tion of crude 


against 20 


oil, tons as 


tons of coal steam- 
high sea. On 


end of October, 


more similar fishing boats 


ship 


engine, 


engine by 
gine 
space for 
cent. 
tons cargo 
were 


coal storage. 


and 
the 


voyage in the Antarctie the engine 
worked for 2800 hours without 
giving any trouble. 


to the Editor 


The Visit 
Technical Commission to 
the United States 


of the German 


Sir—In the city of Munich, Germany, 
there is a remarkable museum, which is 
known at present to comparatively few 
American engineers; but which deserves 
to become the Mecca of those who travel 
in Europe. 

The name of the museum is “The Ger- 
man Museum of Masterpieces of Natural 
Science and the Technical Arts.” Its 
name modestly describes its purpose; but 
it might justly be termed a museum of 
human progress; and as the engineer 
eagerly applies each advance in science 
to the ever expanding demands of man- 
kind, it is especially a museum of engi- 
neering. Every advance in the technical 
arts is here exhibited in all its stages, 
from the crudest beginning to its latest 
modern perfection. 

To merely catalogue its treasures would 
require many pages of this journal. A 
few examples chosen at random must 
suffice. 

In water transportation, fer example, 
there are shown first the dug-outs of 
primitive tribes. the war canoes of dark- 
est Africa, the basket coracles which 
date back to Babylon, the outrigger crafts 
of Ceylon and then on through various 
stages of the world’s progress, up to the 
palatial liners and the battleships of 
today. Every known vehicle of marine 
travel is to be seen either in original ex- 


amples or in beautiful and 
models. 

In land transportation, every method of 
construction is to be seen from the foot- 
path of the savage, through the per- 
manent structures of the Romans, to the 
railways and mountain rack roads of to- 
day, the constructions being shown by 
models, drawings, paintings, and by ac- 
tual parts where possible. I found here a 
section of plank road built as one of 
their Pontes Longe by the legions of 
Cesar and recently dug up, perfectly 
preserved, from the morasses of North- 
ern Germany. 

Aéronautics is one of the latest divi- 
sions installed, but occupies some eight 
cr ten rooms. It begins with drawings of 
crude devices described in ancient writ- 
ings, reproduces Leonardo da _ Vinci’s 
plans for his motorless monoplane, the 
fire balloons of the Montgolfier Brothers, 
contains the actual gliders used by the 
first martyr in the cause, Lilienthal, and 
a succession of later models of air craft 
of all kinds. with full sized machinery 
now in use. There are great thauma- 
tropes in which the actual flights of vari- 
ous birds are shown at any speed de- 
sired by the student. 

The collections of this museum were 
first housed in a former art gallery. As 
they outgrew this. the Bavarian govern- 
ment furnished the large barracks and 
stables of a regiment of cavalry, but both 
overflowing, a fund of several millions 
was subscribed bv corporations and indi- 
viduals throughout Germany, and a mag- 
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nificent building is now nearing comple- 
tion on an island in the Isar (which still 
“rolls rapidly”) near the center of mod- 
ern Munich. 

The moving spirit in this great enter- 
prise is Dr. Oscar von Miller, the presi- 
dent of the Verein Deutscher Ingenieure, 
who heads a commission which will ar- 
rive in New York on Apr. 6, for a tour 
through the industrial districts of the 
United States. 

The other members of the commission 
are: Dr. Count von Podewils, Duerniz; 
the Lord Mayor of Munich, Dr. von 
Borscht, Privy Councillor; Prof. Dr. W. 
von Dyck, Privy Councillor, Rector emeri- 
tus of the Technical University of Mu- 
nich; Mr. Gelius, architect of the mu- 
seum. Dr. Rudolph Diesel, who has had 
much t6 do with the development of the 
museum, but is not a member of the com- 
mission, accompanies them. 

These gentlemen are coming to Amer- 
ica to study the important achievements 
of American engineering work, and the 
American Society of Mechanical Engi- 
neers is arranging for their reception at 
a special meeting under the management 
of the New York local committee and the 
Gas Power Section. This meeting is to 
take place in the main auditorium of the 
Engineering Societies’ Building on the 
evening of Apr. 9 and all engineers are 
invited to attend. Dr. von Miller will de- 
liver an address, explaining fully the 
work of the Museum and this will be fol- 
lowed by an informal reception at the 
Society’s rooms. 

E. D. MEIER. 

11 Broadway, New York City, 

Mar. 28, 1912. 








Re-Rolled Rails as Concrete 
Reinforcement 

Sir—In your issue of Feb. 15, 1912, 
p. 305, E. W. Stern “sounds a note of 
warning” against the use of concrete re- 
inforcement made from old rails. 

I wish to express my anovroval of the 
position taken by Mr. & on this mat- 
ter, for I believe it to Lu. a serious one. 
It is fully as important that the reinforc- 
ing metal be above suspicion as the 
cement. Experienced structural engi- 
neers know that bar stock as produced 
from re-rolled T or other rails in the 
past has not been as reliable in quality 
as that produced from new ingots. This 
variation has probably been due to vari- 
ous causes, some of which are, the dif- 
ference in chemical composition of the 
head and base of the rail; the fact that 
many rails known as “seconds” have been 
used for this purpose; and the danger 
that the large amount of corroded surface 
of the old rails may not always have 
been eliminated by welding, thereby pro- 
ducing a slag defect running through the 
bar. 

While I was in charge of the Testing 
Laboratory at Columbia University, I had 
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considerable experience in testing de- 
formed bars made from old rails, and 
learned very conclusively that such stock 
was not reliable. Some of it would give 
an excellent test, but other lots were 
practically worthless, hence very danger- 
ous to use. 

Whether this product has improved in 
quality during the past three or four 
years, I am not prepared to say, but con- 
sidering the many causes that might pro- 
duce defects, it would seem but reasona- 
ble prudence that such material should 
be used with extreme caution in rein- 
forced concrete where so much depends 
upon the absolute integrity of the metal. 
The quality of ductility should be a rigid 
specification for all reinforcing bars in 
concrete construction. 

IRA H. WooLson, Consulting Engineer, 

National Board of Fire Underwriters. 
135 William St., New York, Mar. 18, ‘912. 





Sir—I note some discussion in your 
columns relative to the merits of reinforc- 
ing steel made from re-rolled rails, and I 
want to be placed on record as being 
thoroughly opposed to such material. My 
experience has been that the product is 
very uncertain and I have had occasion 
to reject a very considerable quantity of 
bars made from such stock on several 
different occasions. 

I have no doubt that if the heating and 
rolling is properly done a good bar 
can be made, in fact, I have seen many 
such, but, on the other hand, if there is 
any carelessness or negligence in the 
manufacture, such bars are likely to be 
very brittle and unreliable in quality. 
They will frequently break in being han- 
dled or dropped, and I do not consider 
such material as desirable to be used in 
connection with reinforced concrete. 
There are sufficient dangers likely to 
creep into such construction without tak- 
ing any chances on the quality of the 
steel itself. 

Ross F. TuCKER. 

35 W. 32d St., New York City, 

Mar. 22, 1912. 





Sir—I have noticed with some interest 
the discussion which has been going on in 
your valuable publication lately regarding 
the question of re-rolled iron or steel. 

Those who have had any experience with 
this material will, I think, admit that it is 
very uncertain in its character and, there- 
fore, to be used only with considerable 
care and cnly for certain kinds of work. 

I have had considerable experience with 
re-rolled material in connection with re- 
inforcing bars for concrete construction, 
and, while I know that some of it is of 
good quality and character, I have seen 
some which would untwist and disinte- 
grate very much like a piece of rope, 
when bent or even hammered. Such ma- 
terial is also apt to be brittle, and rup- 
ture badly under ordinary bending. 
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It seems to me that the unlimited use 
of such material would be a great mis- 
take. 

G. E. ESCHER, President, 
White Fireproof Const. Co. 
286 Fifth Ave., New York, 
Mar. 23, 1912. 








Overloading Flat-Slab 
Reinforced-Concrete Floors 
Sir—Possibly a little information rela- 

tive to the full loading of flat plate and 
wall panels may answer the queries of 
Mr. Godfrey in ENGINEERING NEws, Feb. 
29, 1912, p. 404. 

On a little building, used for storage 
purposes, I had guaranteed the construc- 
tion for a 300-Ib. per sq.ft. working load 
over the full area and a test load of twice 
this amount over any panel. Nearly two 
years after the building was completed,my 
attention was called to the fact that they 
were loading this building very heavily 
indeed, and I personally investigated it. 
I found three consecutive wall panels 
loaded with 17 sacks high of sugar, piled 
solid over the entire area, which had 
stood on the floor for three months. On 
calculating this load, it seemed that there 
was a little less than 800 lb. per sq.ft. 
over the full area, and while this load 
had remained on the floor for between 
two and three months, the owners were 
very tartly advised that there were limits 
even to a good thing, and that the sooner 
they took off five sacks from the pile 
and reduced the load at least to not more 
than double that for which the building 
was designed, the sooner they would re- 
lieve themselves from what might prove 
to be criminal liability should trouble 
occur. 

The panels loaded were wall panels, 
with no columns or cantilever heads next 
the wall, the slab being built to rest on 
walls and spanning from column to wall. 

Such cases or overloading are common 
in the ordinary storage warehouse rated 
at 200 to 250 Ib. per sq.ft. capacity. 

Mr. Godfrey asks: “Does it not look 
like taking long chances on the proba- 
bility of a building receiving its full load 
from wall to wall along a row of panels ?” 
As a commercial condition this is not 
crdinarily as bad as we have to go 
against. If we are fortunate enough so 
that the owner does not more than double 
the load there is no occasion with the 
“mushroom” system, at least when prop- 
erly executed and thoroughly hardened, 
to lose any sleep over n. While the 
writer did throw the scare, as it were, into 
the owners of the building referred to, 
his fear was not that there would be a 
sudden collapse, but rather that they 
would overlead the floor to such an ex- 
tent that a considerable permanent de- 
flection would result with some weaken- 
ing of the construction. 

The resistance of a multiple-way rein- 
forced slab is well brought out by dy- 
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namic test incidentally applied to a roof 
slab, about 22 ft. square and 7 in. thick. 
A water tower was constructed over this 
roof slab with steel supports, which gave 
way under wind, dropping 50 tons of 
water and the tank 10 ft. onto the middle 
of the roof slab, which was designed to 


carry 100 lb. per sq.ft. The slab was 
somewhat dented, slightly cracked, and 
eight or ten of the 3<-in. reinforcing bars 


were elongated and reduced in section, 
but they carried the load and absorbed 
the shock, saving the elevator machinery 
and the side of the building. The water 
going over the side demolished the ends 
of three box cars and broke down the 
awning over the shipping platform of the 
building. 

Mr. Godfrey seems to possess a deep- 
rooted antipathy to circular stresses and 
the consideration of the useful work they 
actually perform in carrying the load. 
In order to eliminate this “objectionable” 
efficiency he suggests a design which is a 
cross between the radial beam of Seely 
and the true flat plate. Evidently when a 
concealed radial beam is employed it 
should be figured as a beam, but double 
the steel is required and 50‘°~ more con- 
crete to get the same strength; hence 
commercial feasibility is lacking in the 
proposed modification. This statement is 
based, of course, on the assumption that 
the well known advantages of the flat slab 
in simplicity of forms, better light, re- 
duced cost of sprinkler system, etc., are 
to be maintained. 

[Mr. Godfrey did not suggest this 
crossed-beam construction as a commer- 
cial possibility, but merely referred to it 
as bearing upon the theoretical action of 
a flat plate.—Ep. ENG. NEws.] 

Suppose we put in beams in one di- 
rection from column to column, leaving 
the construction otherwise just as though 
to carry the load without the beams. 
Then Mr. Godfrey asks: “‘Would the slab 
so supported on posts be weakened by 
introducing supporting girders in one di- 
rection?” ‘Would the slab not then be a 
simple slab amenable to the laws set 
forth in the theory of flexure?” These 
questions seem to show Mr. Godfrey’s 
lack of familiarity with the ordinary 
theory of flexure and least work. The 
slab will be strengthened somewhat by 
the addition of the girder. The load 
(under the well known theorem of 
rigidities) would divide itself between the 
slab and the beam strictly in proportion 
to the rigidity of the slab under load 
without the beam and the increase of 
rigidity of the combined beam and slab 
construction. The mere addition of a 
beam to a “mushroom” slab would hardly 
metamorphose the construction to a one- 
wav reinforced slab to accommodate the 
ideas of even such an ingenious and in- 
teresting theorist as Mr. Godfrey. 

While the foregoing proof from the 
principles of least work will be apparent 
at once to those who have given con- 
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sideration to this method of the determi- 
nation of secondary stress, etc., the above 
explanation may not be as clear and con- 
vincing as one founded directly on the 
ordinary theory of flexure. 

Treating the plate as we do along the 
line of the flat-plate theory and consider- 
ing the belts of rods in four -directions 
to have the same maximum stress, we can 
get a line on the relative deflection of the 
center of the panel diagonally and the 
center of the panel directly from column 
to column by the ordinary theory of 
flexure. Thus by mechanics the general 
formula for deflection for a given work- 
ing stress is 

nl?S 

mck: 
n and m being coefficients, 1 the span, S 
the working stress, E the modulus of 
elasticity, c the distance of extreme fiber 
from neutral axis. In other words, A 


varies as ~~ which we might, of course, 


modify to apply to the reinforced com- 
bination rather than to the beam of 
homogeneous material. This refinement 
is unnecessary to bring out the point 
under discussion. The deflection varying 


l s ; 
as —, then the deflection in the center 
C 


of a panel diagonally would be double the 
deflection in the center of a panel directly 


between columns where the panel is 
square, and this theoretical relation is 


found to accord almost exactly with the 
measured deflections of the “mushroom” 
system under test. 

It is evident then that the curvature of 
Mr. Godfrey’s cylinder is a very peculiar 
surface indeed if we are to fit it to the 
condition that an element of a cylinder, 
parallel to its axis, is a straight line. The 
element of Mr. Godfrey’s cylinder, which 
he assumes would be the surface after 
deflection, would be a sinusoidal curve 
and varying from the straight line exactly 
as far as his assumptions differ from the 
practical conditions presented by the 
structure. 

Referring again to the statements of 
F. L. Condron in ENGINEERING NEWS, 
Feb. 8, 1912, p. 262, regarding flat-slab 
floor deflections under load, I would like 
to call attention to a loading test on the 
stock house of the Hamm Brewing Co., a 
heavy building rather than one of the 
lighter class, which gave a deflection of 
*/., in., or a little less than "/suo. of the 
32-ft. diagonal span, under the 200-ton 
test load. 

C. A. P. TURNER. 

Minneapolis, Minn., Mar 16, 1912. 








Notes and Queries 


In the article on ‘Water Supply Pro- 
jects in connection with the New York 
State Barge Canal,” in our issue of Feb. 
15, p 281, credit was inadvertently 


to Mr. A. DBD. who did 
much of the detail work of preliminary 
design. 


omitted Sanderson, 
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67, 


The 328-ft. reinforced-conecrete arch 
across the Tiber at Rome (the Ponte del 
Risorgimento) is not provided with ex 
pansion joints, according to an authori- 
tative article in the “Annales des Ponts 
et Chaussées,” Jan-Feb., 1912. In our de- 
scriptive article of the bridge (Nov. 30 
1911, p. 641) we stated that the descrip 
tions of the bridge differed in this point, 
but from the present advice it appears 
that the bridge is continuous from abut- 
ment end to abutment end, a distance 


of 148 m. (486 ft.). 


— 


In the article “Results of Tests on 
Three Rotary Air Compressors” in our 
issue of Feb. 29, 1912, a 4000-hp. com- 


pressor at Johannesburg 
as having a “capacity of 
of free per minute” and 
consumption per 100 cu.ft. of 
0.301 hp.” Comparison of 
in the article shows that state- 
ments should have “1,250,000 cu.ft 
of free air per hour’ and “0.301 hp.-hr.” 
respectively. 
Ib. Was made 


Was described 


1,250,000 cu.ft. 
“energy 
air of 
figures 


air an 
free 
other 
these 
read 


Also an air pressure of 114 
to read 114,000 Ib. 

Office 
Public 


1883 


Cc. L. Annan, 
Department of 


Engineer of 
Works, Paul, 
Minn., was Office Engineer 
of the Chihuahua division of the Mexican 
Central Ry., sends the following 
dum to the life of the late 
man, briefly sketched in 
Feb. 8, 1912: 


After the 


the 
St. 
who in 


adden- 
Lewis King- 
our issue of 
building of the 
William R. Morley was the 
the Chihuahua 
Central Ry., 


Sonora 
Chief 
division of 
in November, 
He accidently killed the following 
month, while returning from a recon- 
noissance in the state of Zacatecas. John 
E. Early succeeded him as Acting Chief 
Engineer until the appointment of Lewis 
Kingman in April, 1883. Holbrook, 
Morley, Early and Kingman were all 
sociated under A. A. Robinson, Chief En- 


Ry., 

Engi- 
the 

1882 


neer of 
Mexican 
was 


as- 


gineer of the Atchison, Topeka & Santa 
‘6 Ry., in the late seventies. 
Our statement that Mr. Kingman suc- 


ceeded Howard Schuyler as Chief 
the Mexican Central Ry. was, 
therefore, not strictly correct as Mr 
Kingman did not become Chief Engineer 
of the entire railway until 
later. 


Engi- 
neer of 


some years 





J. M. A., Los Angeles, Calif., sends 
us a clipping from the Los Angeles “Ex- 


press,” containing another example of a 


newspaper “scare story” concerning the 
Panama Canal. The article purports to 
be an interview with “a well known 
engineer who is’ thoroughly familiar 
with the Canal Zone.” 

The degree of his familiarity may be 
judged from the following excerpts: 

The Culebra mountain, through which 


the cut is made, is certain to slide more 
or less all the time, for in formation it 
is a strata of blue clay and water. In 
reality the Culebra mountain is a sili- 
eate; it is constantly moving. The 
mountain extends from Honduras into 
Mexico. 

My judgment is that the bulging up 


of the cut, if there is such a bulging, is 
due to seismic causes, for in Spanish 
Honduras, at La Cieba, is a voleano that 


is active at all times, and therefore this 
is the real cause of the trouble. 

At Port Abello, where De Lesseps in- 
tended to start the canal, the Culebra 
mountain cannot be seen and could the 
canal have begun there much of the 
difficulty now encountered would not 
have been met, but he was thwarted in 
his efforts by a New Yorker named 


Ryan who, prior to the beginning of the 


original work, leased all the ground 
about the entrance to the harbor there, 


and when they were confronted with the 


leases the French people were ready to 
work and finally forced to make their 
start from Christobal Colon. 
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Extract from a Traveler’s Notebook: 

The principal scenery observed from 
the car window on the journey between 
New York and Philadelphia consisted of 
billboards, mostly atrocious. 


In these days when the rights of every- 
body, men, women, children, horses, dogs 
and cats, are protected by law, is it not 
time that some statute was passed pro- 
tecting the right of the traveler to have 
the landscape which he would like to 
enjoy on his journey preserved from dis- 
figurement? The March Bulletin of the 
International Railway Congress records 
that action has been taken in Germany to 
protect the scenery along certain railway 
lines from disfigurement. An order was 
issued on Apr. 10, 1911, by the President 
of the National Board of Police, prohibit- 
ing the display of billboards, posters and 
other advertisements which interfere with 
the scenery anywhere within 984 ft. from 
the right of way. This prohibition ap- 
plied to the Berlin-Halle line, and the 
Juterbog - Truenbrietzen line. Existing 
billboards on these lines were required to 
be removed before May 15, 1911. 

This order of the National Police was 
based on a Prussian law passed in 1902, 
authorizing the National Police, in order 
to prevent fine scenery from being disfig- 
ured, to prohibit the display of advertise- 
ments in designated places outside of 
municipal boundaries. Inside towns or 
cities, the local authorities have jurisdic- 
tion over all advertisements. 








The agitation in the United States 
in favor .of federal appropriations to 
build good roads is duplicated in Canada, 
where a bill is pending’ in the Do- 
minion Parliament authorizing the Do- 
minion Government to give financial aid 
to the several Provincial governments in 
the construction of highways. In the de- 
bate on the bill on Mar. 18, Sir Rich- 
ard Cartwright is quoted as follows by 
the Toronto Globe: 


There is no more insidious corruption 
than the bribery of whole constituencies 
by Government promises of public works. 
The title of the measure should be 
amended and read, “An act to make the 
British North America Act so much 
waste paper and to provide a permanent 
corruption fund for the Government of 
the day.” 

If there was one thing the British 
North America Act was clear upon, it 
was that local works and undertakings 
should be left to the control of the Pro- 
vincial Legislatures . 

Inder this scheme it will be impossible 
t do justice between the Provinces. He 
quoted figures to show that the annual 
tax on the people of the Maritime Pro- 
vinees was about $3 a head per year for 
customs and excise. while the people of 
Manitoba and British Columbia paid $18 
a head on the same account. 

‘T warn the House against this measure 


on every possible ground. I say it is at 
once impolitic, unjust and in the highest 
degree unconstitutional. We committed 
an act of supreme folly on Sept. 21, 1911, 
by refusing the offer of free trade in 
natural products with the United States, 
and since then we have had as sharp an 
object lesson as any country ever had 
in the present condition of affairs in the 
Northwest. The Northwest ask some 
compensation for the loss of their nat- 
ural markets, and by this bill they are 
being offered the privilege of paying for 
the roads and bridges of other Provinces 
37000 miles away.” 








Twenty-five years ago, when the Inter- 
state Commerce Law was enacted and the 
Interstate Commerce Commission was 
created, ENGINEERING News hailed the 
new movement as a long step forward in 
wise and beneficial railway regulation. 
How important and how necessary was 
this establishment of federal control over 
railways is probably realized even today 
by a comparatively small proportion of 
railway officers. 

A notable example of the necessity of 
federal regulation of railways is fur- 
nished by the recent decision of the 
Interstate Commerce Commission in con- 
nection with relative railway rates in 
Texas and in Louisiana. The clear-cut 
issue presented in this case was the 
power of a state railway commission to 
compel the railways under its control to 
make especially low rates to benefit the 
trade of commercial cities within its ter- 
ritory in competition with rival cities in 
neighboring states. The Interstate Com- 
merce Commission found that as a result 
of the rates prescribed by the Texas 
Railroad Commission, the cities of Dallas, 
Houston and other jobbing points in 
Texas had an unfair trade advantage over 
Shreeveport, La. If the railways were 
subject to state regulation alone, it can 
readily be seen where such regulations 
would lead. Each state railway commis- 
sion would try to protect the commercial 
interests of the cities in its own state, re- 
gardless of the interests of rival cities in 
other states and regardless also of the 
effect on railway revenues. Nor would 
state railway regulation stop there if the 
State’s authority were supreme. There is 
a strong tendency in some states for the 
state to place some tax or embargo on the 
natural products of the state when sent 
outside its borders. If state railway com- 
missions had the power to raise as well 
as to lower rates without federal interfer- 
ence, a way would then be open whereby 
the different states could obstruct the 
movement of raw materials beyond their 
borders. 

The majority of the commission, in its 
opinion rendered in this case, holds in 
emphatic terms that where state and 
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interstate railway regulation are in con- 
flict, the former must give way. That 
this decision will be upheld by the Courts 
if appealed, there can hardly be a ques- 
tion. If the United States is to continue 
a single nation and not a federation made 
up of half a hundred commercially inde- 
pendent commonwealths, then the supreme 


control of the federal government over 
interstate commerce must not be im- 
paired. 


The River and Harbor Appropriation 
bill, as reported by the House committee, 
provides for an expenditure of $26,200,- 
000 in round numbers. The committee 
says that this is the smallest amount car- 
tried by any River and Harbor bill pre- 
sented since 1894. It must be remem- 
bered, however, that the policy of annual 
appropriations for rivers and harbors was 
only adopted in 1910. Previous to that 
time the appropriations made in a River 
and Harbor bill had to last for two or 
three years. As the next session of Con- 
gress is a short one, terminating on Mar. 
4, 1913, the present appropriation has, as 
the committee states, to provide for only 
eight or nine months’ work. Therefore, 
if the bill were passed in its present form, 
it would mean an annual rate of expendi- 
ture by the United States on rivers and 
harbors of about 535,000,000 per annum, 
which may be compared with an average 
of about $25,000,000 per annum for the 
ten years from 1894 to 1904. 

Of the total amount provided for the 
bill, nearly $10,500,000 is for work on the 
Mississippi, Missouri and Ohio Rivers. 
Among the schemes of very doubtful 
merit, for which the bill makes provision, 
are the Brazos and Trinity River slack- 
water navigation in Texas, which receive 
$650,000, although the engineers in 
charge of both these works have recom- 
mended that they be reéxamined to de- 
termine whether it is worth while carry- 
ing them forward under present con- 
ditions. The same amount is provided for 
work in Tennessee on the Cumberland 
and Tennessee Rivers. 

A new provision in the bill requires 
that the engineers examining projects 
shall report upon water terminal and 
transfer facilities in connection with any 
project, or any waterway under improve- 
ment. Engineers are also required to re- 
port as to connections between water ter- 
minals and railways and as to contracts 
between rail and water carriers for in- 
terchange of traffic and division of rates. 


A Standard Guarantee for 
Street Paving Contracts 
The Association for Standardizing 
Paving Specifications, at its recent annual 
convention in New Orleans, adopted a 
standard form of maintenance guarantee 
for street-paving contracts. As many 


city engineers are required by the city 
authorities to draw paving contracts ac- 
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companied by a certain number of years’ 
guarantee, there is no particular objec- 
tion to the preparation of a standard 
form. As one critically reads this guar- 
antee, however, the strongest impression 
made is that the best kind of guarantee 
is no guarantee at all. The guarantee 
recites that at the end of five years from 
the time the roadway is opened for traf- 
fic, ‘the pavement shall be in good, ser- 
viceable condition and free from defects 
that will impair its usefulness as a road- 
way, ordinary wear and tear excepted.” 
Who is able to draw with certainty that 
fine hair line which marks the boundary 
between “a defect that impairs useful- 
ness as a roadway” and ordinary wear and 
tear? How broad and how deep must 
a depression in the pavement be to be 
classed as a “defect”? It is a compara- 
tively easy task for an engineer to say 
whether a newly laid pavement is built 
in a first-class manner and in accordance 
with specifications; but to attempt to re- 
duce to definable terms the condition in 
which a street pavement subjected to 
heavy traffic must be in after five years 
of use—that seems to us like attempting 
the impossible. 

In order to make the guarantee in any 
way workable, it has to be hedged about 
with particulars as to openings made 
through the pavements, the building of 
street-railway tracks in the street, etc. 
It is necessary furthermore that the con- 
tractor or some substitute shall prac- 
tically live with the pavement during the 
five-year period and undertake all re- 
pairs and replacements made necessary 
by street excavation. 

It is our opinion, and we believe it is 
the opinion of all progressive engineers 
in charge of street-paving work, that this 
is the wrong way and the most expen- 
sive way to take care of a city street. 
The way to have paving laid at the lowest 
cost is to provide a first-class specifica- 
tion, compel the contractor to live up to 
it, and when the pavement is laid, pay 
him his money in full. The best way to 
make repairs on street paving is by the 
city’s own forces under direction of the 
city engineer. 


Non-Recognition of Munici- 
pal Experts in Commission 
Plan City Charters 


The remarkable spread of the commis- 
sion plan of city government, which now 
includes over two hundred cities, located 
in 34 states (see pp. 638-9) calls for a 
note of warning against over-confidence 
in one of the strongest claims of the com- 
mission plan on popular support. This 
claim is that by dividing all municipal 
activities into five groups and putting one 
of the five elected councilmen in charge 
of each group, and giving him the title, 
Commissioner of Public Works or Com- 
missioner of Health and Safety, all the 
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business of the city has been placed in 
the hands of municipal specialists. 

A man cannot be made into an expert 
by giving him a title, not even when it is 
bestowed by popular vote. The most 
that this division of duties does is to fix 
responsibility. It may not even do this 
if the decisions of each of the five coun- 
cilmanic department heads is subject to 
the approval of the four other commis- 
sioners. 

In so far as the commission-plan cities 


de get expert service, it is generally 
through sub-department chiefs: men 
under orders from the councilmanic 
heads, if not the whole council; men 


liable to be looked down upon by their 
superior officers and held in relatively low 
esteem by the voters. This does not tend 
to secure a high type of technically 
trained men as expert municipal adminis- 
trators. 

The case is made worse by the,common 
though not universal failure of the com- 
mission charters to provide an adequate 
civil-service system, without which there 
is no assurance of selection or advance- 
ment for merit, nor for retention in office 
during worthy service and good behavior. 

We are not arguing against the commis- 
sion plan, nor against making each coun- 
cilman a head of a department. We are 
simply urging that the councilmanic de- 
partment-head feature ought not to give a 
false sense of security. Charters to cities 
for a commission form of government 
should contain adequate civil-service pro- 
visions and these provisions should be 
Strictly enforced. 

We do not mean, by any means, to hold 
up the civil service as a panacea. The 
real burden of our note of warning is that 
the failure to make adequate provision, 
and in many cases any provision worthy 
the name, for securing the service of real 
municipal experts seems to be one of the 
weakest points in the commission plan of 
city government, in the form generally 
adopted. 


What Is the Diesel Engine? 


We give much space in this issue to a 
paper by Dr. Rudolf Diesel, of Munich, 
Germany, summarizing the present status 
of the Diesel engine. It will probably 
surprise most American engineers, even 
those who are posted on the recent pro- 
gress made abroad in the application of 
the Diesel engine to marine propulsion, to 
learn that there are now over 300 vessels 
afloat or under construction equipped 
with Diesel engines, and that a considera- 
ble number of these are good-sized ocean- 
going ships. 

There has been no development in the 
whole field of mechanical engineering 
since the invention of the steam turbine, 
of as great importance as that which has 
taken place in the construction of Diesel 
engines during the past four or five years 
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To this recent development the United 
States has contributed absolutely nothing. 
Engine’ builders of such countries as 
Italy, Russia, Denmark and Holland have 
been active in the design and construc- 
tion of Diesel engines, especially for 
marine service; but the United States, 
with all its boasted progressiveness in 
mechanical engineering, has been almost 
wholly blind to the importance of this 
great advance in the field of power de- 
velopment. At the present time, it is 
true, some half a dozen American firms 
have begun building Diesel engines; but 
so far as we know, they are all merely 
copying European practice. 

Certainly a step forward in engineer- 
ing of such importance ought to be ap- 
preciated and understood by every intelli- 
gent engineer, in whatever branch «4: 
work he is engaged. We suspect, how- 
ever, that a large proportion of Ametican 
engineers have no clear idea as to what a 
Diesel engine is. 

It has seemed to us worth while, there- 
fore, to supplement Dr. Diesel’s paper in 
this issue by an elementary explanation 
of the Diesel engine, and of the reasons 
why it has become of such great im- 
portance in the power-development field. 

Beginning, then, with very elementary 
matters, the internal-combustion engine 
(which clumsy term is the best we have 
to designate the various types of gas, 
gasoline and oil engines) is a machine in 


which the motive force is the pressure 
produced by burning a mixture of com- 
bustible material and air. In the ordi- 


nary gas or gasoline engine, which has 
become familiar to practically everybody 
through the world-wide use of the auto- 
mobile, a mixture of combustible gas and 
air is taken into the cylinder of an engine 
at the end of a working stroke and is 
compressed by the piston on its return 
stroke. This compressed combustible 
mixture is fired at the proper time, al- 
most always nowadays by an electric 
spark produced inside the cylinder. 
When set off by the spark the mixture ex- 
plodes, or more properly speaking burns, 
and produces a large volume of gas at a 
high temperature which exerts a pressure 
on the piston, driving it forward on the 
working stroke. The gasoline engine dif- 
fers from the gas engine in that the gas 
for use in the cylinder, instead of being 
drawn from‘a supply main or reservoir 
containing natural or artificial gas, is 
made as it is needed by the evaporation 
of a volatile hydrocarbon, known as gaso- 
line in this country, and in England as 
petrol. 

For many years inventors have worked 
upon the problem of making an engine 
which, instead of using the highly vola- 
tile more or less dangerous and somewhat 
expensive gasoline, could use _ instead 
ordinary kerosene, or some heavier dis- 
tillate of petroleum, or crude oil as it 
comes from the wells. Many such oil en- 
gines have been designed and built, but 
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they are all of two classes. In the first 
class the kerosene is vaporized by heat or 
other means and used to impregnate the 
air taken into the cylinder, just as the 
gasoline does in the gasoline carburetor. 
In the second class the cylinder takes in a 
charge of air only, instead of a mixture of 
air and gas. This charge of air is com- 
pressed by the return stroke of the piston 
into the clearance space between the pis- 
ton and the cylinder head, and at the end 
of this compression stroke a finely divided 
spray of oil is injected into this com- 
pressed air. This oil spray cannot be ig- 
nited by the electric spark, so it is neces- 
sary te have a “hot pot,” hot plate, or 
some similar contrivance attached to the 
cylinder which is not cooled by the water 
jecket and which is kept hot enough to 
ignite the oil spray. This hot igniting 
chamber has to be heated to red heat by 
a lamp before the engine is started up, 
but after the engine is running this cham- 
ber is usually kept hot enough by the 
heat furnished at each working stroke of 
the engine by the combustion in the 
cylinder. 

The first type of oil engine noted above 
is obviously possible of use only with 
some distillate of petroleum, such as 
kerosene. The “hot pot” type of oil en- 
gine can use heavier oils, but it has 
numerous drawbacks. Besides the ob- 
jections to the use of the external lamp 
for starting and the delay involved in it, 
there is the more serious objection that 
the oil engine is rather wasteful of fuel, 
and because it does not give perfect com- 
bustion requires considerable attention in 
the way of taking apart and cleaning. It 
has so far been found impossible to 
spray oil by any purely mechanical 
means into fine enough particles so that 
it can be completely burned in the very 
brief time necessary for use in an engine 
cylinder. To get an idea of what is in- 
volved in this, suppose an oil engine is to 
be run at 300 r.p.m. At this rate it will 
make a working stroke in one-tenth of a 
second. To give good efficiency the en- 
gine should receive and burn its fuel 
charge while the crank is traveling from 
the dead center a distance of perhaps 
20° on the working stroke, or one-ninth 
of the total time of the working stroke. 
An oil engine, therefore, running at the 
speed above stated, should receive and 
completely burn its charge of oil spray in 
oy Of a second. 

Taking up now the explanation of the 
Diesel engine: this engine is operated like 
the second class of oil engines above de- 
scribed, in that a charge of pure air only 
is taken into the cylinder and compressed 
on the return stroke of the piston. In- 
stead of using a compression of 50 to 150 
Ib. per sq.in., however, according to the 
practice of other oil-engine inventors, 
Dr. Diesel carried the compression to 500 
Ib. per sq.in., approximately. At this 
pressure the air in the cylinder has a tem- 
perature of over 1000° F. Into this body 
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of highly heated compressed air there is 
then delivered a finely atomized spray of 
oil, the atomization being effected by a 
jet of compressed air under a pressure 
300 to 500 Ib. higher than that in the 
clearance space of the cylinder. 

Engineers who have had experience in 
compressed-air caissons well know how 
increase in air pressure stimulates com- 
bustion. Experience with fires inside 
compressed-air caissons has shown the 
great difficulty of extinguishing a fire 
once started in such a place. But if com- 
bustion is stimulated by ordinary caisson 
pressures of 20 to 40 Ib. per sq.in. it is 
doubtless stimulated vastly more by the 
pressure of 500 lb. per sq.in., existing in 
the clearance space of a Diesel engine 
cylinder. 

Complete and rapid combustion is fur- 
ther facilitated by the fine atomization of 
the liquid fuel and by its thorough mix- 
ture with the air in the clearance space, 
by the agency of the air jet under pres- 
sure of 300 to 500 lb. per sq.in. It is 
due to the complete combustion and the 
rapid combustion obtained by this high 
air pressure and fine atomization of liquid 
fuel that the Diesel engine owes, in a 
large part at least, its very high fuel 
efficiency. 

The perfect combustion is not only im- 
portant because of the high economy 
thereby attained, but because the engine 
cylinder does not require cleaning out at 
frequent intervals as does the “hot pot” 
type of oil engines. The Diesel engine 
also dispenses with one of the most 
troublesome parts of the ordinary gas or 
gasoline engine, the electric igniting dp- 
paratus. It also does away with the car- 
buretor, which is a more or less trouble- 
some adjunct of the gasoline engine. 

But an advantage of the Diesel engine 
of even greater importance is that pure 
air is compressed in the cylinder, instead 


of a mixture of gas and air. The gas or 
gasoline engine has to be designed of 
sufficient strength to withstand the 


stresses which may be set up by pre- 
mature explosion of the combustible mix- 
ture in the cylinder. Such premature ex- 
plosion, or “back firing,” may be caused 
by a glowing spark of carbon adhering te 
the cylinder head or piston, by an over- 
heated piston, by deposits in the water 
jacket, allowing the cylinder walls to rise 
in temperature, and by numerous other 
causes. In short, there is inevitably a 
certain amount of risk in compressing an 
explosive mixture of gas and air in an 
engine cylinder, and while engine design- 
ers attempt to provide for these stresses, 
their computation is subject to such un- 
certainties that occasional disasters re- 
sult. In Diesel engine design, on the 
other hand, while the maximum stresses 
are high on account of the high compres- 
sion carried, they are calculable with 
fair accuracy. Further than this, the 
mean effective pressure of Diesel engines 
on their working stroke is far higher than 














656 


gas engines, or low-compression 
A much smaller cylinder, 


that of 


oil engines. 


therefore, is sufficient for a given de- 
velopment of power. 
There is another advantage of the 


Diesel engine which is only beginning to 
be generally realized by engineers. This 
is that the two-stroke cycle engine is put 
on a par with the four-stroke cycle, or 
rather for practical purposes it is placed 
far ahead of the four-stroke cycle. 

For the benefit of readers unfamiliar 
with gas-engine design, we may explain 
that in most gas or gasoline engines, of 
which the automobile engine is an exam- 
ple, only one stroke of the piston in four 
is a working stroke. In a vertical engine, 
for example, the piston is driven down 
on its working stroke. under pressure of 
the burning and expanding gases, then on 
its upward stroke it forces out the burned 
gases through the exhaust ports, then 
comes a downward stroke, when the pis- 
ton draws in a charge of fresh air 
through the inlet ports, and then an up- 
ward stroke, during which the piston com- 
presses the mixture of combustible gas 
and air, and is then ready to repeat its 
working stroke. 

In the two-stroke cycle engine, the pis- 
ton makes iis working stroke under pres- 
sure of the expanding gases! and as it 
nears the end of this working stroke the 
exhaust ports are opened, allowing the 
expanding gases, which are still under 
considerable pressure, to blow out from 
the cylinder, which they do almost in- 
stantly. The pressure in the cylinder 
being thus reduced to atmospheric, the 
inlet ports are opened, and a new charge, 
which has been put under a moderate 
pressure of 1 to 8 lb. per sq.in., rushes 
into the cylinder through these inlet ports, 
driving the remaining burned gases ahead 
of it out of the exhaust ports. This pro- 
cess of scavenging the cylinder takes 
place in an exceedingly brief space of 
time, while the crank is passing over 20 
to 30° at the lower dead center. The 
inlet and exhaust ports are then closed, 
and the piston compresses the charge in 
the cylinder, as in the third stroke of the 
four-stroke cycle. 

Where the two-stroke cycle engine is 
used with gas or gasoline engines, what is 
forced into the cylinder at the end of the 
exhaust stroke is a combustible mixture 
of gas and air. But if the burned gases 
are to be thoroughly cleaned out of the 
cylinder it is inevitable that some of this 
unburned mixture of gas and air will 
mingle with the exhaust gases and will 
be carried out through the exhaust ports 
before they close. This means, of course, 
loss of fuel and reduction in efficiency. 


It is possible, of course, in large 
engines, with sufficiently accurate ad- 
justment of the valves, to reduce this 


loss to comparatively small proportions 
while the engine is working on uni- 


form load, but with variable loading, for 
reasons which will be apparent on a little 
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study of the problem, the two-stroke cycle 


system for gas or gasoline engines be- 

comes either too complicated or too 

wasteful of fuel to be practicable. 
Besides the loss of fuel in the two- 


stroke cycle system when used with gas 
engines, there is risk that the 
entering charge of gas and air may be 
prematurely fired by mixing with the hot 
exhaust still remaining in the 
cylinder. 

With the two-stroke cycle system ap- 
plied to the Diesel engine, on the other 
hand, nothing but air is used for scaveng- 
ing and charging the cylinder at the end of 
the working stroke. The scavenging can 
be made as complete as may be desired, 
and no fuel will be lost through the ex- 
haust ports, but only air under slight 
pressure. The advantage of the two- 
stroke cycle system, when freed from the 
limitations and disadvantages which at- 
tend its use in gas and gasoline engines, 
are obvious even to a layman. Since the 
number of working strokes is doubled, a 
two-cylinder engine will give as smooth 
a turning moment as a four-cylinder en- 


always 


gases 


gine working on the four-stroke cycle. 
The flywheel is thereby reduced in 
size on the stationary engine, and in 


marine engines a smooth motion is ob- 
tained with a smaller number of cylin- 
ders. The weight per horsepower of the 
engine is also nearly cut in two. This is 
extremely important because one of the 
drawbacks in the use of the internal-com- 
bustion engine has always been its ex- 
cessive weight and cost. 

It is unfortunate for the progress of 
the Diesel engine in this country that 
American manufacturers, and not a few 
American engineers, have the idea that 
the chief merit of the Diesel engine is 
its high fuel efficiency and that it is a 
very complicated machine. It is a foun- 
dation principle of ‘“‘practical’’ American 
shop management that any “complicated” 
machine must be blacklisted, and only a 
“theoretical” engineer would be so fool- 
ish as to buy a complicated machine just 
to save a little fuel. 

But a very good definition of a com- 
plicated machine is a machine you do not 
understand. The Diesel engine is really 
no more “complicated” than the gas or 
gasoline engine, and abundant experience 
has shown that it gives, if anything, less 
trouble in operation. And the fact that 
its fuel economy is higher than that o° 
gas or gasoline engines is for most in- 
stallations a minor matter. Its great ad- 
vantage is that it is a complete self-con- 
tained machine which takes fuel and con- 
verts its stored heat into power in one 
operation. The boiler plant of the steam 
engine and the gas producers and all 
their ruck of auxiliaries are dispensed 
with. It has in this the same advantage 
as the gasoline engine; but it uses a fuel 
which is little more dangerous to handle 
than coal and costs a quarter as much as 
gasoline. 
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But a complete statement concerning 
the Diesel engine must include its draw- 
backs as well as its merits. It is proper 
to inquire what are the disadvantages of 
the Diesel engine which have caused it 
thus far to be almost ignored by Ameri- 
can engine manufacturers and power 
users. 

One of these is its high cost. With 
cheap fuel available at nearly every in- 
dustrial center in the United States, 
manufacturers have generally hesitated 
to incur the high cost of Diesel engines in 
view of the low cost of steam power. The 
cost of Diesel engines, however, has 
already been radically reduced in Europe 
and is almost certain to be further re- 
duced, as experience accumulates in the 
manufacture and the design becomes 
simplified. 

Another reason why Americans have 
hesitated to take up the Diesel engine has 


been the high-class of workmanship 
necessary. There are certain lines of 
American machinery industry in which 


the standards of accuracy and workman- 
ship are as high as obtain in any country 
of the world. There are other lines, how- 
ever, in which too many American shops 
are pursuing the haphazard cut-and-try 
methods which were everywhere common 
a generation ago. It is true that not 
every country machine shop could em- 
bark on the manufacture of Diesel en- 
gines and make a success. To put the 
matter still more strongly, there are 
probably few American engine builders 
which are at present able to provide the 
high grade of design and workmanship 
necessary for successful Diesel engine 
construction. 

This, however, cannot possibly be a 
permanent condition. The advantages of 
this type of prime mover have been recog- 
nized and taken advantage of by the me- 
chanical engineers of every other indus- 
trial country in the world. Now that 
these advantages are abundantly demon- 
strated, the fact that high-class workman- 
ship and intelligent attendance are re- 
quired should no longer be sufficient 
bugbears to prevent the extensive use of 
this engine in the United States. 

It should be clearly understood, also, 
that the term Diesel engine today desig- 
nates not a machine but a type. There is 
a great variety in the designs produced by 
the engine builders of various countries. 
And while the type is a long step for- 
ward in engineering, the perfection of the 
type is still far from accomplishment. 
Inventors and designers of all the indus- 
trial nations of Europe are eagerly striv- 
ing to excel each other in the improve- 
ment of the type, and progress is very 
rapid. It is to be hoped for the credit 
of American mechanical engineering tha- 
engineers in this country also may not be 
content to merely copy the product of 
fcreign manufacturers, but may con- 
tribute something toward progress in this 
important field. 
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Annual Meeting of the Ameri- 
can Society for ‘Testing 
Materials 


With distinctly more active and vol- 
uminous discussion of specifications than 
at any previous meeting, the abbreviated 
annual meeting of the American Society 
for Testing Materials, at New York City, 
last week (Mar. 28-29, 1912), was suc- 
cessful in unexpected degree. It will be 
remembered that the usual plan of a mid- 
summer week’s meeting at Atlantic City 
was changed this year, in order to con- 
centrate interest on the congress of the 
International Association for Testing Ma- 
terials, to be held in New York City in 
September. The meeting was restricted 
to specifications, and was convened three 
months earlier than usual. 

The activity of this meeting may be 
due to separating specification work 
from the presentation of independent 
papers, or it may be due to the new sys- 
tem of committee organization  intro- 
duced last vear. Each committee now 
splits up its work into as many self-con- 
tained problems or phases as possible, 
and assigns these to subcommittees, who 
are expected to report comprehensively 
and completely to the central committee. 
The practical effect, as shown by the 
year’s results, is that the society’s work is 
done by a larger number of separate com- 
mittees than before. How much central- 
ization each main committee can bring 
about is yet an open question. 

The outcome of the specification work 
is recounted ‘below. Concerning the other 
business of the meeting, it need only be 
said that new officers were e'ected, and 
that the bylaws amended (1) to 
secure rotation of office and (2) to create 
the grade of Honorary Member, a grade 
having no dues to pay and limited to a 
maximum of 10 incumbents at any one 
time. 


were 


PRESIDENTIAL ADDRESS 


President H. M. Howe addressed the 
meeting in a scholarly forecast of the 
future possibilities of the society’s work. 
He emphasized particularly the new 
paths which are opening in the direction 
of securing international specifications for 
some of the principal materials. He re- 
ferred approvingly to the slight but im- 
portant changes which are coming about 
in the society’s management by bringing 
in new blood into the management, and 
by securing more active codperation of 
the Federal Government (signalized at 
this time by the election of Mr. S. W. 
Stratton, Director of the Bureau of 
Standards, to the Executive Committee). 
A rather forceful plea for active consid- 
eration of the rail question was also 
embodied in his address, and this part 
we have extracted and present at the 
end of this report. However (not unex- 
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pectedly), the steel committee reported 
that it did not recommend action on the 
society’s rail specifications this year. 


New OFFICERS 


The new officers elected are: Presi- 
dent, Robert W. Hunt, of Chicago, IIl.; 
Vice-President, A. W. Gibbs, of Altoona, 
Penn.; Secretary and Treasurer, Prof. 
Edgar Marburg, University of Pennsyl- 
vania, Philadelphia; Members of the Ex- 
ecutive Committee, J. B. Lober, and A. A. 
Stevenson, of Philadelphia, Penn., and 
S. W. Stratton, of Washington, D. C. 


CONTROL OF STYLE OF SPECIFICATIONS 


An important innovation was the for- 
mulation during the past year, by a spe- 
cial committee appointed for the purpose, 
of “rules governing the form but not 
the substance of specifications.”” The re- 
port was presented at the meeting in 
printed form, and though no opportun 
ity was offered for consideration of its 
contents, it was accepted and hereafter 
will be binding on the technical com- 
mittees. The special committee which 
drew the rules will be continued and will 
exercise editorial functions in connection 
with all specifications which may here- 
after be adopted by the society. The rec- 
ords of the society show a fertile field of 
work for this committee. 

A related matter was brought up by 


Mr. H. S. Spackman_ (Philadelphia, 
Penn.). He said that specifications often 
come before law-courts, and that they 


should be good enough to pass muster in 
court; that the society’s cement specifi- 
cation has been ail picked to pieces in 
court as contradictory, and that such un- 
fortunate conditions could be avoided by 
submitting the specifications to ‘‘counsel” 
befere adoption. At the secretary’s sug- 
gestion, this matter was referred to the 
Executive Committee for consideration. 

In the following summary of the ac- 
tion taken on new specifications, it is to 
be remembered that letter-ballot vote of 
the entire membership of the society is 
taken on the adoption of any specifica- 
tion, after acceptance by the meeting. 
Our statements of favorable action by the 
meeting therefore imply reference to let- 
ter ballot. The action of the meeting, 
however, is final in making amendments 
to a proposed specification. 


SPECIFICATIONS 


MAGNETIC TEsTING-—A_ slight change 
was recommended by the committee on 
the magnetic testing of iron and steel 
(chairman, C. W. Burrows, Bureau of 
Standards, Washington, D. C.), placing 
the compensating coils over the ends ot} 
the main coils in the square arrange- 
ment of test bars. The change was ac- 
cepted by the meeting. 

Sort AND MEDIUM-HARD COPPER WIRE 

Specifications for hard-drawn copper 
wire having been previously adopted, 


Committee B-1 (chairman, J. A. Capp, 
Chief of Testing Laboratory, General 
Electric Co., Schenectady, N. Y.), pre- 


sented at this meeting specifications for 
soft copper and for 
copper wire, latter quality being 
soft wire rendered somewhat hard by 
drawing down to a slightly smaller size. 


wire medium-hard 


this 


The specifications recommend the use of 
resistivity value of 0.15302 and a specific 
gravity value of 8.90. 
have 
tice, 


These two values 
American 
qualities of 


been customary in 
agree with the 
mercial material, and are the 
used in the previously adopted specifi- 
cations for hard-drawn copper wire and 
for copper-wire bars. On the other hand, 
they differ slightly from the values which 
are before the International Electrotech- 
nica! Commission for adoption. This fact 


prac- 
com- 


same as 


led to protest by Mr. C. W. Burrows 
(Bureau of Standards, Washington, 
D. C.), and Mr. C. O. Mailloux (Ameri- 
can Institute of Electrical Engineers) ; 
the latter particularly pressed the har- 
mony argument. After reply by Mr. 


Capp, a conference of the parties was 
directed, and this led later in the meet- 
ing to a vote accepting the specification 
with the understanding that the numerical 
value of resistivity will be subject to 
modification when an agreement has been 
reached by the Electrotechnical Commis- 
sion. It is likely that the committee will 
urge consideration of the 
values to the Electrotechnical 
sion. 

Coke-—-A very interesting statement 
was made by Committee D-6, on Stand- 


American 
Commis- 


ard Specifications for Coke (chairman, 
C. H. Zehnder, New York City). The 
committee has concluded that it is not 


feasible, in the present state of the art, 
to formulate standard specifications for 
beehive and byproduct coke. 

itial step, it will te necessary 
on standard methods of sampling and 
testing, and work on this problem has 
been started through a subcommittee; in 
matters of chemical analysis, the com- 
mittee will work in coéperation with the 
American Chemical Society and _ the 
American Foundrymen’s Association. The 


As an in- 
to decide 


committee has also begun to collect data 
on physical testing of coke. 


WROUGHT IRON 


Mr. S. VV.  Hunnings 
of Tests, American Locomotive Co., 
Schenectady, N. Y.), chairman of Com- 
mittee A-2, on Specifications for Wrought 


(Engineer 


Iron, submitted four specifications, 
one of these being a_ revision. while 
three are new: Stay-bolt iron; en- 


gine-bolt iron; refined wrought-iron bars; 
and iron locomotive-boiler tubes. Dur- 
ing the coming year it is expected that 
specifications for the following wrought- 
iron products will be studied: Chain 
iron; rivet iron; hammered-iron sections; 
and plates and rolled shapes 
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The four specifications submitted con- 
tain clauses prescribing an etch test to 


differentiate wrought iron from. steel: 

The cross-section of 
shall be ground or polished, and etched 
in a solution composed of 50% water, 
25% concentrated sulphuric. acid and 
25 hydrochloric acid, for 
period to develop the struc- 


25¢, concentrated 
a sufficient 
test shall show the material 
from steel. 


the test specimen 


ture. This 
to be free 

A fuller explanation of the test is given 
only in the  boiler-tube specifications, 
though in this the test is not prescribed 
but permissive (“in case of doubt as to 
the quality of material”). It adds to the 


above directions the following: 

The chemical action shall be allowed 
to continue until the soft parts are suf- 
ticiently dissolved for the iron tube to 
show a decided ridged surface, with the 
weld very distinct, while a steel tube 
would show a homogeneous surface. 


Presumably the ridged structure should 
also be obtained with bars and bolts. 

The strength and ductility values re- 
quired for the four kinds of iron are: 


elonga- 





Min. el 
tion ©) in Sin 





Staybolt iront 49 
Engine-bolt 

iron 50 
Refined bars 
Boiler tubes 


53,000 


w~ 


54,000 0.6 25 10 
45,000 25,000 22 - 
Quench bend; nicked bend; hy- 

draulic test 500-750 Ib.; drifting 

test; no tensile or vibration test. 

*Twenty per cent. of the test 
vary from 47,000 to 53,000; none may be below 
£5,000 + Vibration test also specified, but elimi 
nated for the present to permit standardizing the 
test method 


specimens may 


The four specifications were passed to 
letter-ballot vote of the society at large, 
after having been amended in various 
minor:respects on motion of the com- 
mittee, whose last session was held after 
the specifications had been printed. 

The vibration test for stay-bolts ap- 
pears to give erratic results, and while 
it appeared in the printed draft of the 
specification the committee finally elim- 
inated it for the present, pending further 
study. 


STEEL 


Steel products specifications were eas- 
ily the principal part of the meeting’s 
program. But T-rails, which are, in 
some respects, the most interesting in 
the list of steel products, were not 
touched; the chairman of Committee A-1, 
Mr. W. R. Webster (Philadelphia, Penn.), 
explained that T-rails left un- 
considered because of a desire to have 
all possible definite information in hand 
before making any decisive changes in 
the existing rail specifications. Studies 
are being made by the American Rail- 
way Engineering Association, and the In- 
terstate Commerce Commission, and 
some other bodies are also at work in 
the field. Committee A-1 hopes for the 


were 


cooperation of all these bodies in con- 
sidering rail 
coming vear. 


specifications during the 
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The work of Committee A-1 has been 
very thoroughly specialized by splitting it 
up among 13. subcommittees, each 
charged with specifications for certain 
groups, embracing from one to five kinds 
of material. At least 25 to 30 specifica- 
tions will ultimately be produced by the 
subcommittees. At the present meeting, 
four revisions and eleven new specifica- 
tions were submitted, and some of them 
stirred up rather brisk discussion. 

However, steel specifications 
should rather be regarded as a set of 
half a dozen independent committee re- 
ports, inasmuch as the subcommittees re- 
ported for themselves, and in case of at- 
tack the burden of defense was not usu- 
aliy assumed by the central committee. 

RAIL SPLICE BARS—The existing spec- 
ification was amended by the committee 
to make the tensile-strength range 55,000- 
65,000 (in place of 54,000-64,000). This 
has the object of uniformity. The change 
was accepted. 

STEEL REINFORCING BARs—The specifi- 
cation adopted last year required bars for 
concrete reinforcement to be rolled from 
billets. The committee now proposed to 
emphasize this by making it read “from 
new billets,’ and by adding the un- 
equivocal statement ‘‘No rerolled mater- 
ial will be accepted.” Therefore the Rail 
Steel Bar Manufacturers Association sent 
a strong delegation to the society’s meet- 
ing, which, after stating that it repre- 
sented 200,000 tons annual output, made 
loud complaint against the proposed 
clause, and said that the association had 
not obtained a hearing before the com- 
mittee. Sharp discussion followed; it 
was marked by the fact that no one (except 
perhaps Mr. Webster) argued that re- 
rolled-rail bars ought not to be used as 
reinforcement. In substance, no defense 
was made, except the statement that the 
proposed clause merely made more clear 
the same meaning that was intended to 
reside in the old specification. The ob- 
vious correctness of this explanation, 
however, furnishes no reason why, in 
a specification entitled broadly ‘Steel Re- 
inforcing Bars,’ the committee inserted 
the billet provision at all, in view of the 
fact that only Mr. Webster even implied 
a support of the rerolled prohibition. 

In the middle of the wordy battle, Mr. 
R. L. Humphrey (Philadelphia, Penn.), 
a member of the Reinforced Concrete 
Committee, attempted a clever flanking 
movement by demanding that the subject 
of specifications for reinforcing bars be 
taken from the Steel committee and 
entrusted to the Reinforced-Concrete 
committee; he could not carry his claim, 
however. At the 


these 


same time it ap- 
peared that the proposed clauses could 
not secure the approval of the meet- 
ing, and inasmuch as the’ meeting 
was powerless to abrogate the ex- 
isting specifications, it looked like a 
deadlock. Prof. Edgar Marburg (Uni- 
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versity of Pennsylvania, Philadelphia, 
Penn.), secretary of the Steel committee, 
at this juncture came out with a novel 
suggestion. He said that the specification 
should not be regarded as covering all 
reinforcing bars, but only those which it 
admitted; materials barred out by this 
specification might (and ultimately 
should) be admitted by additional speci- 
fications, not yet prepared. 

He thereupon moved that the amenda- 
tory clause proposed by the committee be 
accepted with the distinct understanding 
that the whole specification is not to be 
construed to be in. prejudice to any ma- 
terial not covered by the specification. 
The question whether this reservation ap- 
plies to bars which fail to meet the 
strength or ductility requirements set by 
the specification was not entered upon. 
However, the motion was carried, which 
ended the controversy. 

STRUCTURAL NICKEL-STEEL—Mr, H. W. 
Hodge (New York, N. Y.) presented the 
new specifications for structural nickel- 
steel, based on his specifications for the 
St. Louis Municipal Bridge. On motion 
of Mr. J. O. Leech (Carnegie Steel Co.. 
Pittsburg, Penn.), a slight change was 
made by varying the elongation inversely 
as the tensile strength, instead of fixing 
it at 16%. But another suggestion by 
him to weaken the bend test for thick 
bars (by making the diameter of the 
mandrel three times the thickness of the 
plate instead of twice, for plates thicker 
than 34 in.), was opposed by Mr. Hodge, 
on the ground that better results are ob- 
tained commercially without trouble, and 
was lost. 


The specification was accepted by the 


meeting. 

AUTOMOBILE CARBON AND ALLOY~ 
STEELS—As reported by Mr. A. L. Colby 
(South Bethlehem, Penn.), this specifi- 


cation was developed from those recently 
presented to the Society of Automobile 
Engineers, and uses the came lists of 
chemical composition. 

The notable feature 
or requirements are 
methods applicable in case such tests 
should be wanted are described. The 
specification gives lists of chemical com- 
positions for a range of carbon grades 
of: 


is that no tests 
specified, though 


Carbon steel 

Nickel-steel 
Nickel-chromium-steel 
Nickel-vanadium-steel 
Nickel-chromium-vanadium-steel 
Chromium-steel 
Chromium-vanadium-steel 
Silicomanganese-steel 

Valve metal, 


and fixes methods of sampling and pro- 
cedure of inspection. The specification 
was accepted by the meeting. 
OPENHEARTH GIRDER RaAILs—Two 
grades of girder and high T-rails of 
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openhearth steel were covered by a new 
specification; one grade has 0.60 to 0.75% 
earbon, the other 0.70 to 0.85%, with a 
lower drop test required for the latter. 
The drop test is not very severe, but in 
explanation it was said that during the 
last year some 90% of all rails of this 
kind were not tested under the drop. 

The specification was accepted by the 
meeting. 

STEEL WuHeEELS—Forged, rolled, or 
forged and rolled wheels were covered 
by two specifications, one for freight-car 
wheels, and the other for all other 
wheels. Objection promptly developed 
against including wheels for motor rail- 
way service in the last mentioned specifi- 
cation. This was on the part of Inter- 
boreugh Rapid Transit representatives, 
and the committee heeded the protest by 
eliminating reference to motor railway 
service. 

Further objection was made because 
the specification as drawn did not meet 
fully the possible M.C.B. gaging (neces- 


sary for interchange reasons), and be- 
cause proper conference with M.C.B. 
representatives had not been had. It was 


urged also that the title should limit the 
specifications to openhearth wheels, so as 
not to prejudice the use of crucible- or 
alloy-steel wheels. These objections were 
met by making the title contain “solid 
carbon steel wheels,” and by promise of 
full conference during the coming year 
with readiness to make any necessary re- 
vision to suit the Master Car Builders’ 
needs. On the explanation that several 
very large railways are using many 
wheels bought practically under the pro- 
posed specification, the meeting accepted 
the specification as changed, without dis- 
sent. 

LOCOMOTIVE MATERIALS—Specifications 
for boiler and firebox steel, boiler rivets, 
forgings, boiler tubes, and shapes and 
plates, were submitted by F. J. Cole 
(American Locomotive Co., Schenectady, 
N. Y.) for the subcommittee on Locomo- 
tive Materials. These were all accepted, 
after slight final modifications by the 
committee, and a few other changes. 

For rivets, there was discussion on the 


sulphur limit; J. O. Leech (Carnegie 
Steel Co., Pittsburg, Penn.) demanded 
0.045% in place of 0.04%. It was re- 


ported that large quantities of locomotive- 


boiler rivets have been bought well 
below the 0.04% limit, but the meeting 
finally accepted the 0.045% figure. It 


was further voted to require no tensile 
test of rivets if a test of the rivet bar can 
be furnished. As the number of sam- 
ples for testing, three rivets from each 
“lot” was fixed, by vote of the meeting. 
The specifications for lapwelded boiler 
tubes was broadened to cover also seam- 
less tubes. For lapwelded tubes, a fixed 
variation of thickness is allowed (0.01 in., 
and 0.015 in. at the weld), but for seam- 
less tubes the meeting voted to add a 
clause allowing 10°. variation from the 
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thickness specified, thus making the 
variation depend on the thickness. 
HEAT-TREATED AXLES AND SHAFTS 


This specification led to a revival of the 
acid vs. basic-steel controversy, by a pro- 


posal to fix a lower phosphorus limit 
(0.04% ) for basic steel, the specified 
0.05‘; being selected to suit axles made 


of acid steel. The meeting voted, how- 
ever, to retain the single figure 0.05%. 

Then much discussion about 
phraseology, in the question of specifying 
one test for each lot of pieces that are 
both quenched and annealed together. A 
suitable, though complex, phrasing was 
finally secured, and the specification was 
then accepted by the meeting. 

The point at issue was of general in- 
terest in showing how these technical 
specifications are frequently drawn in 
such a manner that a slight change in 
customary procedure will render their 
proper meaning quite unclear. The Style 
Committee is expected to help toward im- 
provement in this respect. However, in 
the specification mentioned next, this com- 
mittee created a dispute rather than pre- 
vented one. 

STEEL CASTINGS—This existing specifi- 
cation was revised during the past year 
by several minor changes, among them 
one which eliminates the annealing for 
those castings which do not have to meet 
fixed physical requirements, and at the 
same time sets a lower carbon limit 
(0.30% ) for such castings. Also, test 
pieces are not to be cut from sinkheads 
as now, but from coupons attached to the 
castings. 

In the clause on bend tests, it’ was 
specified that “Bend tests may be made 
by pressure or by blows,” the Style Com- 
mittee having added this clause. The 
committee proposed to add, “at the option 
of the manufacturer,” in order to define 
the meaning. Railway representatives, 
however, protested against this addition, 
and declared broadly that the purchaser 
should never be limited in the method of 
making his tests. After various voting 
and reconsidering, the meeting decided 
that “purchaser” should be substituted 
for “manufacturer.” 

Since many other specifications of the 
society have a similar permissive clause, 
it was then proposed to add the pur- 
chaser’s option to all these clauses. The 
motion was withdrawn after some discus- 
sion, but the result is to create a pre- 
sumption, at least, that each such per- 
missive clause will really require the ma- 
terial to be such that it will stand both a 
pressure bend and a hammer bend. 

Hereupon the entire clause “Bend tests 
may be made by pressure or by blows” 
was taken out of the Steel Castings speci- 
fication, and in this form the specifica- 
tion was accepted by the meeting. The 
clause remains in other specifications. 

CoLD-ROLLED AxLES—A specification 
was presented, but the committee re- 
quested that no action be taken on it at 


arose 
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this meeting, so as to leave it open for 
consideration during the coming year. 


OTHER SUBJECTS 


A number of technical committees re- 
ported progress in general terms or with 
a brief statement concerning the studies 
which they are undertaking. These were: 
Committee B2, on Nonferrous Metals and 
Alloys (chairman, Prof. Wm. Campbell, 
Columbia University, New York City); 
Committee C4, on Standard Specifications 
and Tests for Clay and Cement Sewer 
Pipes (chairman, Rudolph Hering, New 
York City); Committee C6, on Standard 
Specifications and Tests for Drain Tile 
(chairman, Prof. A. Marston, lowa State 
College, Ames, Iowa); Committee D8, on 
Waterproofing Materials (chairman, W. 
A. Aiken, Philadelphia, Penn.); Com- 
mittee on Definition of the Term 
Modulus of Elasticity (chairman, Leon- 
ard Waldo, New York City); and Com- 
mittee Cl, on Standard Specifications for 


E3, 


Cement (chairman, Prof. George F. 
Swain, Harvard University, Cambridge, 
Mass.). 

CEMENT—The report of the cement 


committee was a shortened repetition of 
the cement report made at the meeting of 
the American Society of Civil Engineers 
in January, 1912. It stated that a board 
had been established by several gov- 
ernmental departments to draw up a ce- 
ment specification for U. S. Government 
use, that meetings were held with that 
board in the endeavor to reach identical 
specifications, and that substantial agree- 
ment had been secured. The points f 
difference are the test for normal con- 
sistency (where the Department Board 
prefers the ball test) and the test for set 
(where the Board uses the Gillmore 
needles instead of the Vicat needle). 
WATERPROCFING—The report of the 
waterproofing committee brought about 
some excited discussion, during which 
several persons affirmed their belief in 
the imperishability of concrete and pro- 
tested against sanctioning any hint of any 
other possibility. The final outcome was 
that the progress report was sent back to 
the committee for revision. An interest- 
ing feature of the discussion was the 
statement that the committee is made up 
virtually of two groups: The impermea- 
bility men and the extraneous-water- 
proofing men; the implication was that 
the committee has a sort of cat-and-dog 
time in reaching any conclusions. An- 
other item of interest was the statement 
by C. de Wyrall (Interborough Rapid 
Transit Co., New York City) that he has 
seen a thick concrete wall, originally 
made in best manner of 1:3:5 mixture, 
disintegrated to the degree that it was 
soft and rotten for a foot of thickness, 
over an area of many square feet, so that 
serious collapse would have occurred ex- 
cept for the fact that the wall carried no 
load. Mr. de Wyrall, who is a member of 
the committee, placed himself in the im- 
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permeability group, by the statement that 
his 9 experience indicates that 
extraneous waterproofing materials are 
good materials provided water is 
kept away from them. 

DEFINITIONS OF BITUMINOUS TERMS 
L. W. Page (Office of Public Roads, 
Washington, D. C.,) as chairman 
mitted a committee report in which defini- 
proposed for various 
in connection with bituminous sub- 
The report was accepted by the 


years’ 


very 


sub- 


tions 
used 


were terms 
stances. 
meeting. 
ELASTIC LIMIT OF STRUCTURAL STEEL 
A. W. Carpenter (New York Central & 
Hudson River R.R., New York, N. Y.) 
called attention to the fact that the so 
ciety’s present specification for bridge 
steel does not make any elastic require- 
ment. He characterized this as a serious 
omission from the bridge engineer’s 
standpoint, and gave notice that he would 
bring the matter to the attention of the 
steel committee. 


Rail 


tions: 


Failures and  Specifica- 


The Duty of a 
Technical Society* 
By Henry M. Howe? 


We should inquire carefully whether 
we are in part responsible for the need- 
less killing and maiming of our fellow 
citizens on our great national highways, 
the railroads. I am not in a position to 
know the merits of the or to 
whether culpability actually exists any- 
where, much less to apportion it. But if 
what is said on apparently good authority 
is even approximately true, then the rea- 
son to believe that there are very many 
preventable deaths and injuries on our 
railroads is so strong as to demand in- 
vestigation on the part of all even re- 
motely responsible, and to demand that 
those situated as we are should ask care- 
fully whethér we, too, are not in part 
responsible. 

For a preventable death, for a death 
which I can prevent but do not, I am ac- 
countable. In that I do not prevent it I 
permit it; my omission to prevent, my 
effective permission, determines the death. 

We set up standards for rails. It is 
strongly suspected and at times asserted 
that the breakage of these rails causes 
many needless deaths. If those rails are 
bought under our specifications, and if 
those specifications do not fully secure 
the very least attainable danger of break- 
age, we, as the experts on whose judg- 
ment these rails have been permitted, 
through their breakage, to kill our fellow 
men, are in a measure responsible. If 
the rails which imperil the lives of our 


case, say 





* A passage in the Presidential Ad- 
dress to the American Society for Test- 
ine Materials at its annual meeting, New 
York City, Mar. 28, 1912 
*+Bedford Hills, N. Y 
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fellows are bought not under our speci- 
fications but under looser and improper 
ones, then certain questions loom up. 
Are we, because of our expert knowledge 
of the manufacture, testing, and uses of 
rails, in a position to inferm ourselves as 
to whether such specifications fail to pro- 
tect our thoroughly, and thus 
actually doom some of them to death? 
Such insufficient specifications are pistol 
shots fired indeed into a crowd and aimed 
at no individual, but none the less carry- 
ing death, and carrying it with the knowl- 
edge and the permission of those who 
could prevent it if they would 

If preventable practices are now con- 
tinuing which are going to kill many men, 
practices the dangerous nature of which 
we are in a position to recognize and con- 
vincingly to expose; if, under these con- 
ditions we omit to exert our power of de- 
tection and exposure, shall we not be in a 
measure responsible for those future 
deaths, as I am responsible in part for 
the death of a drowning man to whom I 
fail to throw the life belt in my hand? 
Is it not our duty io do overtly what lies 
in our power to save the lives and protect 
the bodies of our fellows ? 

To determine what acts would be most 
effective would require very careful con- 
sideration, and a knowledge which I 
manifestly lack. An offer, a tactfully in- 
sistent offer of our aid to the bodies 
whose legal duty it is to investigate and 
remove the supposed dangers, is a possi- 
ble one, perhaps more promising than an 
independent investigation on our own 
part. 

It is idle to plead that the fault lies pri- 
marily elsewhere; that the railroads are 
in part to blame, and the traveling public 
in part, because of its inconsiderate de- 
mands for unsafe speed. My duty toward 
the drowning man is unaffected by his 
having come into the water through his 
own fault or that of another; it is un- 
lessened by the apathy of the police and 
of the other onlookers. My duty is my 
duty. It depends solely on my own con- 
dition and powers, and not on the faults 
of others. 

The question then seems to resolve 
itself into these: First, is there a con- 
siderable number of rail breakages capa- 
ble of prevention by means of better 
specifications? Second, can con- 
tribute directly or indirectly toward bet- 
tering those specifications by directing at- 
tention to their present defects? I com- 
mend these questions to your thoughtful 
consideration. 


fellows 


we 








Triple-Truck Passenger Cars are be- 
ing used for suburban trains on the 
Great Northern Ry. (England) Each 


consists of a pair of car bodies put 
together, with truck under the con- 
nection and one at each end. The cars 
are 80 and 90 ft. long, with trucks spaced 
36 ft. between centers. The truck wheel- 
base is 8 ft. 
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The Flood of March 22, at 


Pittsburg, Penn. 
By KENNETH C, GRANT* 


On Mar. 22, 1912, the Allegheny and 
Monongahela Rivers, which join at Pitts- 
burg to form the Ohio, reached a gage 
height of 28.1 ft., the highest stage since 
Feb. 16, 1908, when there was a 30.7-ft. 
flood. Except for a second flood in 1908, 
on Mar. 20, which reached a stage of 27.3 
ft., no other flood of importance had oc- 
curred at Pittsburg for four years, 
although the danger line of 22 ft. had 
been reached several times, the highest 
Stage occurring on Jan. 31, 1911, when 
the rivers rose to a gage height of 25.2 
ft. The record stage of 35.5 ft. occurred 
on Mar. 15, 1907, when about $6,000,000 
of flood damage resulted. 
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Fic. 1. GAGE HEIGHTS AND VoLUME Dis- 
CHARGES AT PitTTsBuRG, MARCH, 1912 


(Gage heights shown in dash lines; dis- 
charge in solid lines.) 


. In view of the exhaustive studies look- 
ing toward methods of flood relief that 
have been made by the Flood Commis- 
sion of Pittsburg, which is shortly to pub- 
lish its report, it is thought that a brief 
description of the recent flood will prove 
of interest at this time. 

The gage at Pittsburg registered 17.9 
ft. at 8 a.m. on the 21st. For five days 
prior to this date the rivers had been flow- 
ing fairly full, the gage readings at Pitts- 
burg varying between 13 and 18 ft. The 
weather had been mild, and the high tem- 
peratures that prevailed for part of the 
time had gradually brought the ice out 
of the tributaries and headwaters of the 
Allegheny during this period. The ice on 
the Monongahela and its tributaries had 
already gone out some time before. Had 
cold weather continued until the 20th. 


*Principal Assistant 
Commission of 
Pittsburg, Penn 


Flood 
Bldg.., 


Engineer, 
Pittsburg, Arnott 
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DAILY GAGE HEIGHTS AT RIVER STATIONS. FLOOD OF MAR. 22, 1912 
Highest 
Mar Recorded Stage 
Stream Station 15 16 \ Ss ) 20) l 22 i 5 Stage Date 

Allegheny R Warre! Fis I 0) ) 7.0 xg 9 7 6.0 17.4 Mat 1865 
fionesta Cr Nebraska 3:2 > 3 , 4 1.4 1.5 By 10 5.6 
Oil Cr Rouse ville 3.3 56 1.0 Ss 1 , 6 
French Cr Carlton 5.5 s 69 7.8 m2 10:3 -a 10:6 6 5 i888 
Allegheny Kt Franklin E23 F 4.7 ».9 9.1 9.8 11.6 1.6 9.9 79 Mar. 17. 1865 
Clarion R Clarion F2.7 b13.0 1 6 6.0 1.3 6.0 6.6 5.6 >.0 i6.0 Mar. 20, 1905 
Allegheny R Parker F2.7 F5.5 7.6 10.4 10.7 11.9 12.7 14 Ss 4 28.0 Mar S65 
Allegheny R Kittanning 9.5 6.4 13.7 ey 45.5 -¢ ¥¢.2 1.9 9 3 Mar 1865 
Red Bank Cr St. Charles aoa G2 d.9 5.5 ae 5.8 6.2 5.7 
Black Lick ©1 Black Lick 4.2 69 r.4 5 a | 5.6 d 10.1 sO 13.2 Mar. 14, 1907 
Conemaugh R Johnstown 6.7 70 15 5.9 ».9 7.8 -€ 3-8 0.0 6.5 21.0 May 31. 1889 
Kiskiminetas R Saltsburg 3.1 $.5 $.6 13 1.3 $3 1 & 32.20 5.8 o> } 1859 
Kiskiminetas R Avonmore RL. 15.6 106.8 10.6 10.4 121.7 2¢ 22.8 22.0 19 1859 
Allegheny R Freeport 8.0 14.0 14.4 2 4.7 35:5 19.3 22.3 5 3? 7 Feb. 18. 1891 
Monongahela KR Fairmont 19.2 23:6 .22.0 7.6 16.6 16.6 k 19.3 20.6 19.0 37.0 July 10. L888 
Cheat R Rowlesbury 5.6 9 0 9 6 1.0 a.¢ '4 1 6.0 Giz 5.2 22 0 July 10. 1888 
Monongahela K Greensboro 12.8 20.9 15 11.8 10.3 10.5 mié.3 18.3 13.9 9 0 July 10. 1888 
Monongahela R Lock No. 4 17.5 .4. 2a.2 2.0 36:3 2st nis-:3 27.5 20.5 12.0 July 11, 1888 
Youghiogheny R Confluence 4 8.3 2.0 1 4 13 5.4 p 9.8 10.3 6.0 IS.6 Mar. 14, 1907 
Youghiogheny R Connells ville 8.2 10.9 7.0 6&6 €:1 7.6 ¥ 497 S29 Mar. 14, 1907 
Youghiogheny R W. Newton 1.9 4. 8.3 6 0 5.3 5.8 s 11.8 19.8 9.9 28.2 Mar. 14, 1907 
Ohio R Pittsburg 9.6 18.3 17.9 13.1 18.4 13.3 17.9 t 28.0 19.6 35.5 Mar.15, 1907 
Ohio R W heeling 12.8 i9.0 26.0 25.5 28:4 21.0 22.9 33.2 38.4 3L.4 25.5 53.1 Feb. 7, 1884 
Ohio R Parkersburg 15.7 23.4 26.2 28.0 26.0 23.6 24.0 29.0 34.8 36.5 35.8 53.9 Fel G4. ISS4 
Ohio R Cincinnati 32.2 12.6 44.0 45.4 16.6 17.0 16.5 47.0 .2 15.8 w50.2 71.1 Feb. 14. 1SS84 

F. Frozen. a. Max. at noon, 10.7. b. Ice gorge; broke 5 a.m. on 17th. c. Max. at 4 p.m., 1.72. d. Max. at 1.00 p.m., 11.1 e. Max. at noon, 
13.6. f. 14.0 at 2 p.m.; still rising. g. Max. at 8 p.m., 28.0. h. 23.2 at 6 p.m.; rising 0.1 foot per hour. k. Max. at 6 p.m., 21.4. 1. Max. at 


> p.m., 7.0. m. Max. at 4 p.m., 20.0. n. 26.2 at 8 p.m., rising 0.5 foot per hour. p. No record of 


r. Max. at 3.30 p.m., 17.35. s. Max. at 8.00 p.m., 
w. Mar. 26, 8 a.m., 52.2.: 


22.7. t. Max. 5.00 to 7.00 a.m., 28.1. wu. Max. 


52.2.; Mar. 27, 8a.m., 53.2 and rising; max. probably about 53.3 at noon. 


maximum.; must have occurred in afterpoon 


about 3 a.m., 38.6. v. Max. at 4 p.m, 37.0 





when the flood rainfall began, the ice on 
the Allegheny would have been held back 
until then and the flood would have been 
considerably higher and might have been 
dangerously increased by ice gorges. The 
ice moved out of the upper Allegheny and 
its tributaries on the 17th. On the Clarion 
River a heavy gorge formed below Clar- 
ion, raising the stage at Clarion on the 
16th to 13 ft., which rapidly reduced to 
4.6 ft. on the 17th, when the ice moved 
out early in the morning. Ice was run- 
ning on the Allegheny at Parker on the 
16th and 17th and began passing Free- 
port on the morning of the 17th. 

During the 21st the rivers at Pittsburg 
rose rapidly and crossed the danger line, 
or 22-ft. stage, about 2 p.m., rising 
steadily until 5 a.m. on the 22d, when the 
maximum of 28.1 ft. was reached (Fig. 1). 
The crest remained at this level for two 
hours, and then dropped at about the 
same rate as it had risen, falling below 
the danger line at about 2 a.m. on the 
23d, and registering 19.6 ft. at 8 a.m. The 
rise was probably checked to some extent 
by a sudden drop in temperature on the 
21st. The water was above the danger 
line for about 36 hours, during which 
time the total discharge above the 22-ft. 
stage was about 6,221,000,000 cu.ft. The 
discharge at the crest of 28.1 ft. was 
about 300,000 sec.-ft. 

The rainfall causing this flood practi- 
cally all fell in the 12 to 14 hours pre- 
ceding 8 a.m. on the 21st. After the mid- 
dle of March, with the exception of an 
inch or two in the extreme northern Alle- 
gheny Basin, there was no snow on the 
ground to contribute to the flood run-off. 
The precipitation recorded at 8 a.m. on 
the 22d occurred in the few hours fol- 
lowing 8 a.m. on the 21st. Unfortunately, 
only meager records are available at this 
writing, as the U. S. Weather Bureau 
rainfall stations, except those at river sta- 
tions, do not report their readings until 
the end of the month. The records on 
hand at this time, however, are sufficient 





TABLE II RAINFALL ON ALLEGHENY 
AND MONONGAHELA BASINS PRE 
CEDING FLOOD OF MAR. 22 
1912, AT PITTSBURG 


March 
Station 20 21 22 Remarks 
Clarion, Pa 0.00 0.90 0.12 
Confluence, Pa. 0.62 2.04 0.33 
Davis Is. dam, 

Pa 0.16 0.87 0.06 On Ohio river, 
about 5 
miles below 
Pittsburg 

Fairmont, W 


a 0.32. 1.21 0.38 
Pranklin, Pa 0.05 1.02 0.05 
Freeport, Pa 0.03 1.50 0.11 


Greensboro, Pa. 0.70 1.30 0.24 
Herr Is. dam, 
Pa 0.20 1 12 0.05 On Allegheny 
River, about 
1.5 miles 
above Pitts 
burg 
Johnstown, Pa.. 0.44 2.65 0.26 This is maxi- 
mum during 


storm 
Lock No. 4, Pa. 0.42 1.17 0.02 
Parker, Pa 0.00 0.74 0.05 
Pittsburg, Pa 0.22 1.07 0.01 
Bowlesburg, 
W. Va 0.78 0.70 No report for 
Mar. 21 
Saltsburg, Pa 0.18 1.52 0.11 
Warren, Pa 0.20 0.60 0.06 


W. Newton, Pa. 0.40 2.10 0.09 


to indicate the general distribution and 
amount of the rainfall, except in the ex- 
treme southern portion of the Mononga- 
hela Basin. 

The precipitation was lightest over the 
northern Allegheny Basin, where it was 
mostly in the form of snow. The upper 
Allegheny. therefore, contributed little to 
the rise, especially as practically all of 
the 6 in. of snow that fell was still on the 
ground on the 23d. French Creek was 
at fairly high stage, being above 10 ft. 
throughout all of the 20th and 21st. The 
Clarion, however, rose to only 6.6 ft., 9.4 
ft. below record stage, and Red Bank, 
Mahoning and Crooked Creeks were not 
important contributors; so that the Alle- 
gheny at Kittanning rose to only 17.2 ft., 
12 ft. below record stage, at 4 p.m. on the 
21st. At Freeport the river registered 
23.2 ft. at 6 p.m. on the 21st, when the 
water was rising 0.1 ft. per hour. The 
main contributor from the Allegheny 
Basin was the Kiskiminetas River, which 


reached a stage of 28 ft. at Avonmore 
at 8 p.m. on the 2lst, nine hours before 
the crest was reached at Pittsburg. 

On the Monongahela Basin, the Cheat, 
Tygart Valley and West Fork Rivers were 
not important factors in the rise. The 
Youghiogheny, however, was an important 
contributor and, with the Kiskiminetas, 
was the main cause of the high stage 
reached at Pittsburg. It reached a stage 
of 22.7 ft. at West Newton at 8 p.m. on 
the 21st. Except during the flood of 
March, 1907, when the maximum at West 
Newton was 28.2 ft., this river had never 
been higher than 22 ft. at this station. 
The time necessary for floods of these 
heights to move from West Newton and 
from Avonmore to Pittsburg is from 9 to 
12 hours, and both the Youghiogheny and 
Kiskiminetas must, therefore, have deliv- 
ered their greatest discharge at Pittsburg 
at about flood peak time, between 5 and 7 
a.m. on the 22d. 

The gage heights and the rainfall at 
various points along the drainage area 
are shown in Tables I-II, and the stages 
of the flood at Pittsburg in Fig. 1. 

The high stage in the Kiskiminetas and 
Youghiogheny Rivers was to be expected, 
as the rainfall was heaviest over their 
basins. The maximum rainfall recorded 
during this storm, insofar as shown by 
the limited records now available, was at 
Johnstown, Penn., on the Kiskiminetas 
Basin, where 2.65 in. fell in the 12 to 14 
hours preceding 8 a.m. on the 21st. The 
rain continued for a short time after 8 
a.m. on this day, an additional precipita- 
tion of 0.26 in. being recorded. The next 
greatest rainfall was at Confluence, Penn., 
where 2.04 in. fell during the same 
period, and 0.33 in. immediately after- 
ward. It is probable that when complete 
records are at hand, they wil! show a 
heavier rainfall than the above amounts 
ai points higher up on these two basins. 
A line forming the western boundary of 
the region that received 2 in. or more of 
rainfall would pass a short distance to the 
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east of Parsons and Rowlesburg, W. Va., 


and Uniontown and Lock No. 4, Penn., 
and turn northwestward about through 
Greensburg and Blairsville, Penn. West 


of this line the entire drainage area re- 
ceived between 1 and 2 in. as far north 
as Clarion, Penn., and from here the pre- 
cipitation decreased northwardly, in the 
extreme northern portions of the Alle- 
gheny Basin being, as stated above, 
largely in the form of snow, but little of 
which melted and ran off with the flood. 
The generally light rainfall recorded at 8 
a.m. on the 20th fell mostly between 8 
p.m. on the 19th and 1 a.m. on the 20th, 
and had but slight influence upon the 
Pittsburg peak. 


DAMAGE BY FLOOD 


The damage caused by this flood at 
Pittsburg and other communities border- 
ing the rivers above and below the city 
was considerable. A careful census of 
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comfort to thousands of people living in 
the low-lying portions of the city. Most 
of the residents of these districts moved 
their furniture upstairs and remained in 
their houses. Others left their homes in 
boats manned by the police. Dozens of 
small boats plied the streets of lower 
Allegheny carrying people to and from 
their homes. Damage and discomfort of 
a similar nature were experienced in all 
the low-lying towns along the rivers 
above and below Pittsburg. 

The interference with business was not 
serious. The downtown business section 
was not invaded as in the great flood of 
1907, although cellars were flooded by 
seepage and backwater from the sewers, 
and pumps had to be operated while the 
rivers were at flood stage. Merchandise 
and other materials stored in cellars and 
basements had to be removed to the side- 
walks or to higher portions of the build- 
ings. The merchants in the lower dis- 
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interfered with and on certain lines was 
suspended. Basements and cellars in the 
low districts were flooded and merchan- 
dise had to be removed to the sidewalks 
and to upper stories. Several mills were 
obliged to close down. The crest reached 
Parkersburg, W. Va., 183 miles below 
Pittsburg, at 4 p.m. on the 24th, when a 
stage of 37 ft., or about 1 ft. above the 
danger line, was recorded. Little dam- 
age is done at this stage at Parkersburg. 
Cincinnati, Ohio, 468 miles below Pitts- 
burg, had its highest water, about 53.3 
ft., or 3.3 ft. above the danger line, about 
noon on Mar. 27. The flood stage of 50 
ft. was reached on the morning of the 
25th and residents in the low-lying dis- 
tricts began to move out of their houses. 
The water began to overflow some of the 
railroad tracks on the 26th, when the 
gage read 52.2 ft. at 8 a.m., but the ser- 
vice was not interrupted. A _ stage of 54 
ft. or over at Cincinnati prevents trains 
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flood damage, made by the Pittsburg 
Fiood Commission after the 27.3-ft. flood 
of Mar. 20, 1908, showed a direct loss at 
Pittsburg alone, for a flood about a foot 
lower than the recent stage, of over $400,- 
000. It would seem reasonable, there- 
fore, to place the direct loss in the recent 
flood at about $500,000, although when 
complete information is at hand, this fig- 
ure may be modified, especially as cer- 
tain streets in the flooded district were 
raised during 1911. About 250 acres of 
the low-lying portions of the citv, includ- 
ing perhaps 40 acres of railroad and in- 
dustrial vards, were submerged to a maxi- 
mum depth of about 9 ft. Several miles 
of main-line railroad and of street-car 
tracks were submerged, the water reach- 
ing a depth of about 8 ft. on the B. & O. 
tracks along the right bank of the Alle- 
gheny (Fig. 2). Approximately 6 miles 
of streets and alleys were submerged to 
a greatest depth of about 7 ft. 

The night of the 21st was one of dis- 


PART OF B. & O. R.R. YARDS ON NORTH SIDE; 


FROM RIGHT 


tricts, as a precaution, had stop-plank 
flood gates in place on the night of the 
21st. The accurate prediction of 28 ft. 
made by the Local Forecaster of the U. 
S. Weather Bureau gave ample time to 
prepare for the flood and much valuable 
property was saved thereby. 


MOVEMENT OF FLOOD DOWN OHIO RIVER 


The flood crest reached Rochester, 
Penn., 25 miles down the Ohio from 
Pittsburg, at about 11 a.m. on the 22d. 
The streets and cellars in the lower sec- 
tion were flooded. At Steubenville, Ohio, 
68 miles below Pittsburg, 37 ft., the high- 
est stage, was reached on the evening of 
the 22d. Several industrial plants were 
shut down and railroad and street-car 
traffic was interrupted. At Wheeling, W. 
Va., 90 miles below Pittsburg, the water 
rose above the danger line of 36 ft. at 
1 p.m. on the 22d and reached the maxi- 
mum for this flood, 38.6 ft., at about 3 
a.m. on the 23d. Street-car traffic was 





ABUTMENT OF 


New UNION BRIDGE 


from entering the Union Central Depot. 
The Mississippi River at Cairo, Ill., at the 
mouth of the Ohio, 967 miles below 
Pittsburg, was still rising on Apr. 1, when 
the gage registered 53.1, 8.1 ft. above the 
danger line, and the highest stage ever 
recorded there. 








Car-lighting Statisties have recently 





been collected by a committee of the 
American Railway Association. The fig- 
ures show conditions existing on Nov 
1. 1911. and cover 200 railways, having 
2°7.100 miles of line and 54,961 cars in 
passenger-equipment service A sum- 
mary of the figures is as follows: 
Lighting Number Per cent. 
Oil re ‘ 16,337 29.7 
MR eh sos as ? semis 20,188 36.7 
Flectricity = 6,893 12.6 
Acetylene. , 1,228 2.2 
Carburetor aioe ; 1 150 2.1 
Oil and electricity 2,347 4.3 
Gas and electricity. 3,864 6 
Acetylene and elec... 983 1.8 
Oil and gas. ‘ 1,902 3.4 
No lights ee 69 0.1 
Total 54,961 100.0 











April 4, 1912 


The Proposed Reservoir Sys- 
tem on the Allegheny and 
Monongahela Rivers 


In our issue of Nov. 9, 1911, we de- 
scribed the general plan formulated by 
the Pittsburg Flood Commission for a 
system of reservoirs on the headwaters 
of the rivers which combine at Pittsburg 
to protect the city from floods. This 
plan has recently been examined by the 
National Waterways Commission, which 
recommends in its forthcoming report that 
the federal government investigate the 
plan through expert engineers with a 
view to federal codperation. 

The following are extracts from this 
forthcoming report as given by the chair- 
man of the commission, Senator Burton, 
of Ohio, to the Pittsburg papers: 

The 
«ral government is 
gating the 


system of 
Monongahela 


the fed- 


investi- 


believes that 
justified in 
proposition to 

the 
tributaries, 


commission 


construct a 
Allegheny, 
such 


reservoirs on 
and their 


is that recommended by the Pittsburg 
Fiood Commission after its extended 


means for securing protection 


further damage from floods, with 


study of 


against 


view to determining whether the fed- 
eral government should coéperate with 
the localities in its construction The 
commission accordingly recommends fol- 
lowing the plan suggested in the pre- 
ceding paragraph, that a preliminary in- 
vestigation be made to determine 
whether such reservoirs are needed to 
supply sufficient water during dry sea- 
sons to operate the present and = pro- 
posed system of locks and dams in the 
\llegheny, Monongahela and Ohio Riv- 
ers, and to what extent the federal gov- 


ernment, on the basis of their benefit 
to navigation is justified in participating 
in the their 


In order to ascertain 


construction 

these facts, the 
that a joint 
be appointed 


expense of 
commission recommends 
board of engineers, one to 
from the corps of engineers, United States 


the 


Congress to 


2 ological 


from 
be created by 


army, and one sur- 


vey, investi- 
and to 
than the beginning of 
that the sum of 
appropriated to defray the ex- 
penses of this board. 

A reservoir 
prevention more 
than where intended primarily to 
the 
This is 


gate this question 
gress not later 
the next session, 


$5000 be 


report to Con- 


and 


flood 
extensive 
benetit 
water 

that 


system intended for 


should be 


navigation or 
power. 


development of 
due to the fact 


floods are caused by the combination of 
many factors and these combinations 
are never twice alike \ stream may 
exercise an important influence on the 


flood peak at one time and have little or 


no appreciable influence at another. 


It is perfectly possible to operate a 
reservoir system if its capacity is suf- 
ficient so as to benefit navigation, de- 
velop power and prevent floods but in 


such a case its utility for any one of 


these purposes is necessarily diminished 
To obtain the maximum 
flood pre vention, the 


be lowered as 


effectiveness for 


reservoirs should 


soon as possible after a 


heavy rain sufficiently to afford storage 
capacity to catch the water from the 
next storm. This means less power de- 
velopment and less benefit to naviga- 
tion. Tt is quite possible that reservoirs 
operated in this way would be found 
practically empty during the summer 


months when the water which has been 
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released carlier was needed for. increas- 
ing the flow of streams If reservoirs 
are operated primarily for navigation 
they are filled during the rainy season, 
and the water is held until needed dur- 
ing the summer months, If, after they 


are filled, a 
they 


heavy rain should 


would not be ina 


come, 


position to catch 


and hold any of it, and, therefore, coulda 
exercise no influence upon the flood 
level 


The commission has given special con- 


sideration to the feasibility of construct- 


ing reservoirs on the tributaries of the 
Ohio River. From the information ob- 
tained, it appears that such a plan has 
greater prospects of success here than 
in any other part of the United States. 
The damages caused by frequent floods 


in the Ohio are enormous. In the second 
that a 
rood reservoir 
principal tributaries 

and Monongahela 

larger traffic than any 
the United States and the 
now 


investigation shows 
unusually 
the 


Ohio 


place large 
number of 

exist on 
Thirdly, the 
Rivers have a 
other river in 


sites 


sovernment is 


$60,000,000 to 


spending than 
secure a 9-ft. navigation 
Pittsburg to Cairo, Tl. 


It is quite possible that when the com- 


more 


from 


Stage 


merece of the Ohio becomes” greater, 
there may not be water enough during 
dry seasons to properly operate the 
locks which are being constructed. Such 
has already been the case on the Monon- 
vahela, where it has sometimes been 
found necessary to empty the upper 
pools in order to obtain sufficient wate 


to make the lockages in the 
Fourthly, 


around 


lower pools 
region 

off ! 
powell 


the great industrial 
Pittsburg 
a profitable market for 
that might be 
with the 


system. 


would doubtless 


water 
generated in connection 
reservoil 


establishment of a 


Finally, because of extensive 


investigations, more is known about the 
reservoir possibilities of this river basin 


than of other 
The 


the 


any 
plan of impounding 
tributaries of the 


reservoirs on 


Ohio to prevent 


floods and improve navigation was 
pointed out by M. O. Leighton, in his 
report to the Inland Waterways Com- 
mission in 1968 e 

Since that time the subject has been 
thoroughly investigated by the Pitts- 
burg Flood Commission, which will soon 
publish an exhaustive report. This 


commission, composed of prominent 
detail 43 reservoir 


Monongahela 


en- 
examined in 
Allegheny 


gineers, 


sites on the and 


the tributaries, with special reference 
to the prevention of damage from floods 
at Pittsburg. They recommend the adop- 
tion of a system composed of 17 reser- 


voirs costing $21,672,000 


The detailed 


estimates of their plan are shown by the 


following table 
Alle Monon- Con 
gheny gahela bined 
Total area control 
led, sq. miles... 8,02 2,159 10,182 
POF CONS .ccescs aus 69.2 29.5 53.8 
Total capacity, mil 
lions of cu.ft 42,178 17,302.9 VAST. 
Total cost of dams 
and appurtenances $8,077 863 $3,101,131 $11,178,994 
Total cost of land 
submerged R48 579 238,470 *1L,078 049 


Total cost, including 


damages 16,851,800 4,820,300 21,672,100 


*28,28) acres at an average price of $38 per acre. 


With the construction of a wall along 


the low lying portions of the river bank 
at Pittsburg, the flood commission be- 
lieves that this system would be suf- 
ficient to protect the city against all but 


the most severe floods A larger system 


of 28 reservoirs, costing about $28,000,- 
000, and a still larger one of 43 reser- 
voirs, costing $34.000,000, have been out- 


lined suggested as alternatives 


and 































The extent to which 
reservoirs will benefit the 
the Monongahela, 
Rivers de pre nds 


this system oft 

navigation of 
Allegheny, 
upon the 
ter that can safely be 


and Ohio 
amount of wa- 
retained in the 


reservoirs until needed for low 


-water as 
sistance 
that the 


age capacity of 


The flood commission estimates 


equivalent of 50°. of the 


stor- 


each reservoir could be 


retained for this purpose without im 
pairing its efficiency for flood preven 
tion. 

Members of the corps of engineers, 


United States army, after an 
the 
are of the 


capacity of the 


examination 
Pittsburg Flood 
that the 


of the report of 


Commission, opinion 





a 


system of 17 reservoirs 


Which they recommend is not sufticient 
to prevent floods, and at the same time 
afford much benefit to navigation The 


oa 


difficulty of reaching a final 


Pe ie. ire et 


conclusion 


on this subject is due to the lack of 
complete and accurate statistics of rain- 
fall and river discharge The findings 
of the flood commission are, for this rea- 
son, based upon assumptions, the fair- 
ness of which it is difficult to determine. 
M. ©. Leighton, of the Geological Sur- 
vey, however, suggests a plan of operat- 


ing the reservoirs, by 
of 17 could be 
for flood 


which the 
effectively utilized, 

prevention and for aiding 
gation His that the reservoirs 
should be primarily for flood 
prevention Nov. 1 to Apr. 1 
and entirely for aiding navigation 
Apr. 1 to Nov. 1 A 
that SO, 
Api 1, 
April to 


system 
both 
navi- 


eo 





ae ial 


plan is 
operated 
from 


about 


from 
about 
floods 
Noy 1 


months 


study of 












































Pe EP. omen Cte tele 


past 


shows oceul bet wee n 


only 20 in 
Novembet 


and and 


from Fur- 


thermore those occurring during the lat- 
ter period are not as severe or as dam- 
aging 

Therefore, Pittsburg could well afford 
to remain subject to the occasional sum- 
mer floods. in view of the practically 
complete relief from the violent ones of 
winter and spring After the 17 reser- 
voirs have been constructed and one 


sufficient 
their 


reservoirs could be 


ated for a length of time to 
effectiveness, addi 


built, if found 


demonstrate 
tional 


necessary 


The communities interested in this 
project propose to raise a portion of the 
money required to carry it out by bond 
issues, and ask that the federal govern 
ment, because of the benefit which will 
result to navigation, should codéperate 
with them by bearing a share of the ex- 
pense and by authorizing the corps of 


and 
They 


necessary or the 


cngineers to construct this 
that 


most 


Ope rite 


system of reservoirs 


assert 
prompt action is 


able 
selected 


desi 


reservoir sites which they have 
will be 


the 


apropriated by 
development of 


private 
parties fou water 


powell 


\ Well 
laboratory is 


Equipped Municipal Testing 


now being installed in the 
tv of St Louis This laboratory has 
been in existence for some vears, but is 


marked extent 
allotted it in 
Muni 


now being increased to a 


New 


the basement of the 


quarters have been 


new pal Courts 


Building immediately adjacent to the 
Citv Hall and progress is being made 
toward the completion of the various 
parts of the laboratory The equipment 


comprises a cement laboratory, a coal- 
testing laboratory, and a number of test 
ing machines varying from the small 
briquette-testing machine to a 300,000 
Ib. tension and compression machine It 


that the 
materials shall be reg 


is intended purchase of all 
ulated Dy 


under test by 


city 
spec ifica 
tion and ac 


cepted onl this 


laboratory 





eR oe Ny ange 
ea ree ee 


nape 
ene 


















































664 


Exhibition Test of Duplex 
System; New York High 
Pressure Fire Service 


An exhibition test of the “duplex sys- 
tem” of high-pressure fire-service opera- 
tion was made Apr. 2 at the Oliver St. 
pumping station in New York City. The 
plan of this system is to divide the sys- 
tem of high-pressure water mains into 
by means of motor-operated 
valves controlled by electric switches at 
the pumping station. The sections are 
arranged to be independently supplied 
with water from separate pumps. In case 
of a break in the main, which would be 
indicated at the station by a drop in pres- 


sections 


sure over the whole system, the motor- 
operated valves would be closed. The 
pressure will then remain low in the 


affected section, but it will rise again in 
the sections where there is no break and 


} 

| 

| 
| Biow-OF 7 
| YEwS | 
hs en =. 
DIAGRAM OF “SwAMp District” ExTEN- 

SION OF New YORK HIGH-PRESSURE 
FirE SYSTEM 
(Showing location of the control valves 
for duplex operation.) 


the entire pump capacity can be concen- 
trated, if required, on these sections. 


The exhibition test was made on the 
extensions to the high-pressure service of 
the Borough of Manhattan, New York 
City, which cover the lower east side 
and the so called ‘‘swamp district” 
bounded respectively by Chambers St., 
the East River, Houston St. and the 


Bowery, and by Chambers St., the East 
River, Nassau St. and Maiden Lane—and 
which have been designed for the duplex 
system of operation. The arrangement of 
the mains and the positions of the motor- 
operated valves (marked “M. O. valves”) 
are shown by the accompanying diagram. 
There are two of these valves separating 


the mains into two sections, No. 1 and 
No. 2. The branches from the No. 1 and 
No. 2 sections form a network so that 


either section can supply practically the 
whole district as shown in the diagram. 
In the tests the breaking of the main 


was simulated by rapidly opening the 
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blow-off valve discharging from the No. 1 
system into the East River. The test was 
begun with both motor-operated valves 
open and the blow-off closed. Pump No. 
1 was started and the pressure raised to 
about 200 Ib. over the entire system, as 


was indicated by pressure gages at the 
pumping station. The blow-off valve was 
then rapidly opened by hand and the 


pressure dropped to about 30 Ib. in less 
than a minute. The switches controlling 
the motor-operated valves were then 
closed and at the same time pump No. 2 
was started so as to maintain the supply 
of water to No. 2 section after the clos- 
ing of the M. O. valves. 

The closing of these valves, which re- 
quired than one minute, indi- 
cated by green signal lights on the switch- 


less was 


board. After they had closed, the pres- 
sure gage on No. 1 section in which was 
the “break”? remained at about 30 Ib., 


while No. 2 gage rose quickly to 125 Ib., 
the starting pressure of the pumps. 
Pump No. 2 was then speeded up to 200 
lb. pressure and No. 1 was stopped. In 
case of an actual break in the main, pump 
No. 1 would have been shut off from No. 
1 section and its discharge admitted to 
No. 2 section by opening one of the loop 
valves in the station. 


Notes from Engineering 


Schools 


BROWN UNIVERSITY—The library of the 
late George E. Church (see ENGINEERING 
News, Jan. 13, 1910) has been placed in 
the college library of Brown University. 
These volumes show the varied interests 
of his career as surveyor, railroad engi- 
neer, explorer and sdldier. They contain, 
also, rare volumes and large collections 
of publications, on South American coun- 
tries, believed to be of great historical 
value. 


Two Locomotive Boiler Explosions 0c- 


curred, Mar. 29 and 30. The first was at 
Kast Worcester, N. Y., on the Delaware 
& Hudson Ry. The second was on the 
Cincinnati, Hamilton & Dayton Ry., near 


111. 
and 


two men were 
injured. 


In each case, 
three 


Tuscola, 


killed others 


A Sawmill Boiler Exploded Mar. 26 
Delmar, Del. Five including 
owner of the mill, killed and 


others were injured 


at 
the 
four 


men, 
were 


A Foundry Cupola Explosion 
McCormick Works of the 
Harvester Co., at Chicago, 
26, « the death of three 
injured eleven others. 
the building 
were wrecked. 
shortly after 


at the 
International 
Ill., Mar 
men and 
The 
in which it 
The explosion 


‘aused 
seriously 

cupola and 
stood took 


place noon. 


the Cen- 
during 


in 


Floods throughout 
did much 
week. The Ohio 
Pittsburg a 


Extensive 
tral 
the past 
flood at 
described in Mr. Grant’s article on p. 660, 
of this but after 
Mar. 23. About there was an- 
other heavy throughout the 
Pittsburg up to Apr. 3 


damage 
River 
few days earlier, as 


States 


was 


began to subside 
Apr. 1 
rainfall 

district, but 


issue, 
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the rivers there had not risen on ac- 
count of it. Rains throughout the 
Missouri and Mississippi valleys added 
materially to the gage heights in those 
two rivers and they are rising at the 
latest reports At Cairo, Ill, the com 
bination of the floods in the Ohio and 
the Mississippi has brought about an 
unprecedented stage of water reaching, 
on Apr. 2, 1912, a height of 53.6 ft., or 
1.3 ft. above the record. Business has 
been suspended at Cairo, and every one 
is engaged in patrolling the levees, 
which have not as vet shown any 
breaches. On account of the breaks in 
the levee at Hickman, Ky., and other 
places along the lower Mississippi, it is 
thought that the stage at Cairo will not 
pass 54 ft. The Cumberland River at 
Nashville reached, on Apr. 2, the dange) 
stage of 40 ft. after a 26-ft. rise on the 
upper Cumberland, and a 50-ft. stage at 
Nashville is predicted. At Kansas City, 
the Missouri, and at Little Rock, <Ark., 
the Arkansas Rivers are far above the 
danger mark and “are overflowing the 
banks into business and residence dis- 


tricts. In Nebraska, extensive floods are 
tving up all railway traffic, and at 


Omaha, for the first time on record, there 
was not a train moving toward the West 
on Apr. 1. On the lower Mississippi, the 
river still rising and, although the 
danger mark has been passed in several 
notably at Memphis, Tenn., 
greater heights of water are expected. 
On Apr. 2 Congress bill, at 
the urgent request of President, ap- 
propriating $350,000 strengthening 


is 
places, 
passed a 


the 
for 


the levees and building emergency pro- 
tective works along the flooded rivers. 
The money becomes immediately avail- 
able. 

A Powder Mill Explosion, at Wayne, 
N. J., Apr. 1, at the Laflin & Rand 
Works of the Du Pont Powder Co., 
killed two men, one of whom was the 
superintendent, and badly injured three 
others. The finishing mill and two corn- 
ing mills were destroyed. teports state 
that the explosion originated in the fin- 
ishing mill where there were four con- 
tainers, each 20 ft. long by 15 ft. in 
diameter. These had been filled with 
black powder the night before, accord- 
ing to the reports, and one of the men 
killed had been seen to enter the mill 
shortly before the accident, for the pur- 


pose of opening them. It is noteworthy 


that the accident occurred a few minutes 
after eight o’clock on a Monday morn- 
ing. Houses were shaken throughout 
the Passaic valley and the shock was 
distinctly felt in Staten Island and in 
Brooklyn, more than 20 miles from the 
mill. 

At Tulsa, Okla., Mar. 30, the plant of 


the Central Torpedo Co. was wrecked by 


an explosion of nitroglycerin. Four per- 


sons were reported missing. 

Record for 70-Ton Steam Shovel—(n 
Mar. 14, 1912, steam shovel No. 124, a 
70-ton shovel of the Bucyrus) make, 
loaded 290 small Western dump ears, 
containing a total of 2900 ecu.yd. of ma 
terial in the working day of eight hours 
During this period the shovel was d: 
layed one hour and 50 minutes waiting 
for cars. 

This is the highest daily output for a 
70-ton shovel since the commencement 
of operations by the United States 
“Canal Record.” 

Pennsylvania R.R. Statistics for the 


vear ending Dec. 31, 1911, show that rail- 


ways owned or leased and operated by 
the Pennsylvania System totaled 25,236.5 
miles, or more than enough to encircle 
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the earth. Of this mileage 11,503.76 
miles are tirst track, 3593.08 second 
track, 798.41 third track, 619.035 tourth 
track and $722.27 miles are sidings. This 
mileage is im 18 states and the District 
o” Columbia. On Mar. 1 of the present 
ve there Were -73,067 stockholders of 
the Pennsylvania R.R., not including 
those of its various subsidiaries. 


The Long-Distance Balloon Reeord has 








bee awarded by the \ero Club. ot 
I ce to Emile Dubonnet for a 1953.9- 
kim. (1214.1 miles) trip made in a non- 
‘ le from Lazmotte-Bruille France, 
to Sokolowska -85 1912 
I previous b the 
‘ d la V of 1193 
sf? n France into §S ria It will 
rhe bored that the balloon ‘“‘Amer- 
It n the international races from 
St Louis, Mo., to eastern Ontario, in 
( Ober, 1910, made a trip which was at 
eported to be 13 miles, but which 





l out to be only 1171 miles. 


Ferther Developments in the Florida 








hy ‘ les drainage investigation oc- 
‘ ed o1 \p lL when indictments Were 
ead th I deral Grat J it 
\ hingete D. C., against ( Elliott 
\. I. Morehouse Pr. T. Teel nd F. E 
S te The defendants re cl ged 
] V hy navinye ipproy j ol 
pie false ouchers izainst the 
ON { Mr. Elliott is reported as 
} ne id 
1 nad iment against me BS I ther 
a rprise me i matter of conce It 
is onl inothel Ss in t persecution 
t! isons for wh are already known 
to at ind will yood time bye ip 
parent to all 
Che following is a copy of a letter sent 
to | sident Taft ind to Secret of 
\ eultul Wilson, on Mar. 15 
Ss The Illinois Societ of Engineers 
and Surveyors, represented by ts off 
na boxe itive Committee, desires to 
revistel strong and emphatic protest 
a iinst what is regarded as the irbi- 
trary, unjust and unreasonable action in 
the summary dischat of Mr. Cc. G. El- 
liott, Chief of Drain re Invest tions. 








Mir. Elliott is well own in this Soci- 
et (of which he is an honored member) 
and through the Central States and the 
West, bott to. his practical work n 
drainage engineering and for his in- 
vestigation of the ceneral subjes f 
la 1 reclamation by drainage a is 
( Ipetency as an enginee ind expert 
there Ss ono aquestior Of his nteerity, 
faithfulness ind propel action ! the 
public nte rest we consider that there is 
ne i 

do juestion the grounds upon 
which the action of the Dep tment Was 
bused, and we cannot believe that ta 
Department has acted fairly or ir tt 
public nterest in its attack upon Mh 


Elliott 
We desire to see Mr. Elliott reinstated 


reparation made him so fat as 
ition can be made after this attack 
his integrity \lso that any inves- 
ion shall be conducted in a compe- 


impartial and fair minded manner, 


and not left to those who may have un- 
worthy personal or political motives for 
avoiding a fair and full hearing. 
Respectfully, 
Jacob A. I 





Negligence in Maintaining the sides of 
an irrigation canal and not an act of 
God, is found by the Supreme Court of 
the State of Washins 
of a break which fleoded a farm near 
Olympia. The decision affirms the ac- 
tion of the lower court, which awarded 


to be the cause 





damages to the farmer whose lands were 
inundated. 


4 Committee on New York City Pave- 
ments, appointed by Mayor Gaynor in 
October, 


911, and headed by Ernest 


1 
Flagg, a New York architect, published 
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districts 








borough 











Personals 





succeed 


number construction 





Director General 


Robinson 
succeeding 


Robinsor 


company 


Design- 





ee 


Hibner, 


ee Ae 


ee get ap wre ge > 


Co New York Ci 

ciated with Mh) 

the firm name of Gamble & 

oftices at 15 William St., New 

The new firm Is con 
‘ate public for 


ind electricity. 


Mr. Ray H. Hanki 


dsghthouse 


nson 
pointed Inspector 
Sixteenth District, embi 
Alaska, 
Ketchikan, Alaska Mr. tian 


been in the L. 


of the 


eoasts ot 


headquarters 
kk 


VFlinson 


ighthouse Service 


sine 


1905, and in the past year has had chars 


of the and construction work 


design 
cbout 40 new tights and othe 


navigation in Alaska. 


Messrs. J. A. Colby and A. J. 
formed a under the 
Colby & Christie, for the 


Christie 
have partnership 


firm name of 


inspection of materials and workman- 


ship of bridges, viaducts and buildings, 
with offices in the Witherspoon Bldg., 
Philadelphia, Penn. Mr been 


an inspecting ineer at 


Colby 


eng the amie 


and Mr. C 
Tests at the 


dress for several years, hristie 


Am- 


sridge Co. 


has been Engineer of 


bridge plant of the American | 


Messrs. Charles W. 
neer of the 
Ferries; E. P. 


Chief 


Docks 


Staniford, 
tment of 
Goodrich, 


Le pal 
Consulting 
Manhattan, and 


Second 


Borough of 
Barney, 
ioner of the Department of 
Ferries, all of New York City, 
Board of 
examine 


Deputy Com- 
Docks 
who 
appointed a Consulting 
and 


Ingineers to 


ns for the 


report 
ement of the port 
noted in 


upon 
improv. 
of Portland, 
of Dec. 7, 1911, 
and have forw 

Publie 
The 
and 


expenditures ot ds 


Core 2 as 
have completed 
irded their re- 
ission of 


defi- 
im- 


bOO.000, the 


Dock Comm 


rtland report recommends 


sites for the 


plans selects 

mediate 

amount at 
sue. It 


steps le 


present authorized by a bond 


also 


definite 
future 


recommends plans 


ading up to bond is- 


eating $30,000,000 for the ex- 
1d completion of the 
in the The 


presentation of 


improve- 
harbor report is 
ensive harbor 
consisting 


ind 
published 


zeneral, 


iopment in 


out 250 pages and 28 maps plates, 


Ol hich will probably be 


the ar future. 


Obituary 
Antonio Pacinotti, Hon. M. Am. 
| me, ee 
chnology, at U 


ofessor of Physics and 
niversity of 
on Mar 24. He 


tvpe of 


Pisa, Pisa, 
constructed the 
ercial electric 


frener- 


rket Revnolds 


Director-in- 
the World's Columbian Exposi- 
1891-93, died at 
Mar. 27. at the 
ge of 92 y - During the War 
period he Illinois 
State 


at Chicage, Tl n 
home in Chicage on 
Civil 
was President of the 
Sanitar Con 


ImMission 
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old 


as known to 
ersistent ittempts 


“Yankee” in 


1uod, 


Buz- 
died at his 
Y.- on Mar: 32, 

as known 
offe 


chiefly 


and sugar mer- 


thropist, but during his 
ne interested in the 
LNess. Mi Arbuckle’s 


Was succes raising the 


ocealh 
bus com- 


‘“Yan- 
made 


pany ssful it 
kee’ 


by the 


evious 
but 
was ram by a 


after many pl attempts 


Government, 


unfortunately 


’ tug and sank 
could be 
Harbor. His 


successful in ing the U. S 


“Nero hich san N 


again before she 
New Bedford 
also 
lie? 


1909, 


towed into 


Companys 


ew port 


Thomas G ! ‘hief Engineer of the 
Minneapoli Paul & Sault Ste. Marie 
Ry., died Mar. 27, at his home in 
Minneapolis. Mi 


Greene 


born in 
had 
ng depari- 
Paul & 


Sault Ste Maurie Ry. for 20 years, dur- 


was 
1S65. He 


engineeri 


Green Bay, Wis., in been 
in th nploy of the 
ment of the Minneapolis, St. 


12 of 


was Chief Engineer. 
done under 
the 
Duluth, the 


Chicago 


which he 


recent work 


his direction 


in the construction of 


line 


improve- 


short 
from St Paul to 
ment of the division, formerly 
the Wisconsin Central R.R., the shorten- 
d New 
l, securing an 
tunneling 
what is 


line between Richmond 
entrance into 

under other rail- 
known as Bunker 
improvements and sta- 
it Duluth, the the 


Falls, 


terminal 
construction of 
Duluth to Thief River 
extensive improvements, com- 
‘vement of which 
proud \s a 
after the 
company, at the 
with absolute 


cutoff from 
and othe 

a record of achi 
rineer might be man 


always looking inter- 


he was 
ests of his time 

the 
came 


faculty 


Same 


dealing fairness to 


whom he 


many contractors 


with 


in contact. He had the unusual 


of presenting fh 


which carried 


is position in a manner 


conviction as to his fair- 


ness and lef him the respect and good 


will even of those whose 


claims he 
Few 
organization 


may 


have decided against. have 


loval 


and this lovalty and 


men 
ever built up an 
did M 


wus the 


more 
than Greene 
esteem result of 


true ability of the 


respect for the 
man as an engineer 


and his airness and willingness to 


con- 
sider carefully any suggestion for the 
hand, 
the part 
Prepared 


Soc. C. E., 


betterment of any work in thus 


encouraging the 


best efforts on 
staff.- 


Am. 


of every member of 
by C¢ a FP 


Minne 


his 
Turner, M 


ipolis, Minn. 


Engineering Societies 


COMING MEETINGS 
NATIONAL DRAINAGE CONGRESS. 
April 10-13 Annual meeting at New 
Orleans. Tua Vice-President, E. T. 
Perkins, First National Bank Bldg., 
Chicago 
MONTANA SOCIETY 
April 11-13. Annual 
eonda Mont 
Moore Butte, 


OF ENGINEERS. 
meeting at Ana- 

Seecy Clinton H. 
Mont. 
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‘HEMICAL SO- 
eting at bos- 
Richards, Le- 


bethlehem, 


Lrinual me 
Secs J. W 
Tniversity, South 


AIR BRAKE ASSOCIATION. 

May 7-10. Annual convention at Rich- 
mond, Va Secy., FP. M. Nellis, 53 
Stale St., Boston, Mass. 

NATIONAL FIRE 
SOCIATION. 

May 14-16 Annual 

cago. Secy., F. H 


Milk St., 


PROTECTION 


meeting at 
Wentworth, 
Boston, Mass. 
MASTER BOILER 
TION. 

14-17. Annual 
ittsburg, Penn 
5 Liberty St., 


MAKERS ASSOCIA- 


convention at 
Secy., H. D. Vought, 
New York. 


AMERICAN RAILWAY 
May 15. Semi-annual 
York City 
Church St., 


ASSOCIATION. 


New 
Allen, 75 


meeting at 
Secy., W. F. 
New York. 
OHTO SOCIETY 
ELECTRICAL 
GINEERS. 
May 16-18. 
ourg, 
Ohio 


Ohio. 


OF MECHANICAL, 
AND STEAM EN- 


Annual 
Penn. 
State 


Pitts- 
Sanborn, 
Columbus, 


meeting at 
Secy., F. E. 


University, 


INTERNATIONAL 
SOCIATION. 
May 22-25. Annual 

cago, IIL. 


Salle St. 


RAILWAY 


Chi- 
Lb. Sebastian, La 
Chicago. 


convention at 
Secy., D. 
station, 


AMERICAN SOCIETY 
ENGINEERS. 

May 28-31. Spring 

land, Onhio, 
West 39th 


OF MECHANICAL 


Cleve- 
Rice, 29 


meeting at 
Seey., Cc. W. 
St.. New York. 
AMERICAN WATER 
TION. 

June 3-8. Annual 
ville, Ky. 
River St., 


WORKS ASSOCILA- 


convention at 
Secy., J. M. 
aroy, Me ¥. 


Louis- 


Diven, 271 


ASSOCIATION 
GRAPH 

June 4 
York 
Line, 


OF RAILWAY TELE- 
SUPERINTENDENTS. 
Annual convention at New 
Cry. Secy., PP. W. Drew, Soo 
Chicago, I]. 


American 
The 
is usually 


Institute of Chemical 
semi-annual meeting which 
held in June will be held this 
) September in connection with 
the meeting of the International Con- 
gress of Applied Chemistry, which meets 
at Washington New York, 
4-12. 


Eingi- 
neers- 


Year in 


and Sept. 


Brooklyn 
meeting of 
sociate 


on the 


Engineers’ Club — At 
Mar. 28, Robert D. Hall, 
Editor of “Coal Age,” gave a talk 
anthracite situation. He ex- 
pressed the opinion that the coal-miners’ 
union was 


the 
As- 


coal 


anxious to force a strike, 
plaining this attitude as follows 

The coal-miners’ 
in the anthracite region, and hopes to 
strengthen itself through agitation and 
a strike. If success is obtained by arhi- 
tration, the miners will be prone to be- 
lieve that it was due to elements over 
Which the union had no control. 


exX- 


union is quite weak 


Society of 


society's 


Automobile 
headquarters 
about May 1 the 
at 1451 Broadway, New 
United States Rubber Blde., at Brosdaway 
and 58th St., in the city \ 
mittee appointed to investigate the 
ject of quarters for the society 
cided that some 1500 sq.ft. of floor space 
would be required. In addition to the 
society's offices, there will be a members’ 
The 
windows 
Central 
Upper 


The 


removed 


Engineers 
Will be 
present address 


York City, to the 


from 


same com- 


sub- 


new de- 


room 
will large 
overlooking 
Circle 
is laid as to 
of wall for 
a proper display of 


society. 


and 
have 


library. members’ room 
north, 
Columbus 

The 
give a large 
k shelves, 
the 


facing 
Park, 
Broadway. 


and room 


out so amount 
and 


standards of 


space boo 


for 
the 
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